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<210> 1 

<211> 2202 

<212> DNA 

<213> Curcuma zedoaria 

<220> 

<221> CDS 

<222> (130) . . . (1974) 
<400> 1 

cactcatcac ttccgctgca agccagagag agaaagagcg atcgagctcc ggcggtgatt 
cttcctcgca tctctgcttc tctctctctc tcctcctttg atcgaagaga tcgccgtgag 
ggtatcccc atg gcc atg cct tct gtg act gca tea cac ttc att get aaa 
Met Ala Met Pro Ser Val Thr Ala Ser His Phe lie Ala Lys 
15 10 

acc cca tgc tec age tac aat gga get agt gat ttg gag ggt ttg gee 
Thr Pro Cys Ser Ser Tyr Asn Gly Ala Ser Asp Leu Glu Gly Leu Ala 
15 20 25 30 

ttc caa ate aga agg ate cct tat ctg agt aac cat gcc agt act ttt 
Phe Gin lie Arg Arg lie Pro Tyr Leu Ser Asn His Ala Ser Thr Phe 
35 40 45 

gaa gga ctg aga teg egg aac caa atg aat tea cgt cca atg cag tgt 
Glu Gly Leu Arg Ser Arg Asn Gin Met Asn Ser Arg Pro Met Gin Cys 
50 55 60 

gca aag gca act act agg caa gtg agg aag gga ate caa cat get age 
Ala Lys Ala Thr Thr Arg Gin Val Arg Lys Gly He Gin His Ala Ser 
65 70 75 

cga aga ccc tct gta ate tgt gca agt gga atg aac ttg ate ttt gtt 
Arg Arg Pro Ser Val He Cys Ala Ser Gly Met Asn Leu He Phe Val 
80 85 90 

get get gag gtg get ecg tgg agt aaa act gga ggg ctt ggt gat gtt 
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Ala Ala Glu Val Ala Pro Trp Ser Lys Thr Gly Gly Leu Gly Asp Val 
95 100 105 110 

ctt gga ggt ttg cca ccg gcc atg gcg gca aag gga cac agg gtg atg 507 
Leu Gly Gly Leu Pro Pro Ala Met Ala Ala Lys Gly His Arg Val Met 
115 120 125 

act ata gca ccg cga cat gac caa tac aaa gat gga tgg gat acg get 555 
Thr He Ala Pro Arg His Asp Gin Tyr Lys Asp Gly Trp Asp Thr Ala 
130 135 140 

gtc ttt gtc gag ttg aaa gtt ggt gat aga att gaa act gtt cgc ttt 603 
Val Phe Val Glu Leu Lys Val Gly Asp Arg He Glu Thr Val Arg Phe 
145 150 155 

ttc cac tgc tac aaa agg gga gtt gat egg gtg ttt gtg gat cac cct 651 
Phe His Cys Tyr Lys Arg Gly Val Asp Arg Val Phe Val Asp His Pro 
160 165 170 

etc ttc ctt gag aag gtt tgg gga aaa act gga gga aag ata tat ggt 699 
Leu Phe Leu Glu Lys Val Trp Gly Lys Thr Gly Gly Lys He Tyr Gly 
175 180 185 190 

cct gtc aca aga act gat tat gaa gac aac cag eta agg ttc tgt ctt 747 
Pro Val Thr Arg Thr Asp Tyr Glu Asp Asn Gin Leu Arg Phe Cys Leu 
195 200 205 

ctg tgt ttg gca act ctg gaa act cca agg gtt ctg aat ccc aac aat 795 
Leu Cys Leu Ala Thr Leu Glu Thr Pro Arg Val Leu Asn Pro Asn Asn 
210 215 220 

aac aaa tat cat tet gga cca aaa ggt gaa gat tta ttc att get aac 843 
Asn Lys Tyr His Ser Gly Pro Lys Gly Glu Asp Leu Phe lie Ala Asn 
225 230 235 

gat tgg cat act get eta tta cct tgc tat tta aag acc att gta tat 891 
Asp Trp His Thr Ala Leu Leu Pro Cys Tyr Leu Lys Thr He Val Tyr 
240 245 250 

caa gee eat gga ata tac aaa aat get aaa gtt get ttc tgc att eat 939 
Gin Ala His Gly He Tyr Lys Asn Ala Lys Val Ala Phe Cys He His 
255 260 265 270 

aat att gcg tat cag gga egg ttt gee ttt gaa gat ttt teg cgt etc 987 
Asn He Ala Tyr Gin Gly Arg Phe Ala Phe Glu Asp Phe Ser Arg Leu 
275 280 285 

aat etc cct gat aca ttc aag tet tet ttt gat ttc ate gat gge tat 1035 
Asn Leu Pro Asp Thr Phe Lys Ser Ser Phe Asp Phe He Asp Gly Tyr 
290 295 300 

gca aaa cca ata aaa gga agg aaa ate aac tgg atg aag gcg gga att 1083 
Ala Lys Pro He Lys Gly Arg Lys He Asn Trp Met Lys Ala Gly He 
305 310 315 

ata gaa tea gat cgt gca ttg act gtg age cca tac tat gcc cag gaa 1131 
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lie Glu Ser Asp Arg Ala Leu Thr Val Ser Pro Tyr Tyr Ala Gin Glu 
320 325 330 

etc gtc tea gga ate gat aag ggc gtc gag ttg gac aat ata ctg cgc 1179 
Leu Val Ser Gly lie Asp Lys Gly Val Glu Leu Asp Asn lie Leu Arg 
335 340 345 350 

ttg aaa acc ate tgt ggc ate ata aat gga atg gac ace aac gag tgg 1227 
Leu Lys Thr lie Cys Gly lie lie Asn Gly Met Asp Thr Asn Glu Trp 
355 360 365 

aat ccc tea aca gae aaa tae ata aca gca aat tac gac gca acc act 1275 
Asn Pro Ser Thr Asp Lys Tyr lie Thr Ala Asn Tyr Asp Ala Thr Thr 
370 375 380 

gta atg gag gea aag cea etc aac aag gaa get ttg eaa get gag gtt 1323 
Val Met Glu Ala Lys Pro Leu Asn Lys Glu Ala Leu Gin Ala Glu Val 
385 390 395 

gga etg ccc gtc aac agt aaa ate cct gtg ata get ttc att ggc aga 1371 
Gly Leu Pro Val Asn Ser Lys lie Pro Val lie Ala Phe lie Gly Arg 
400 405 410 

eta gaa gaa eaa aag ggt tea gac att eta get gaa gea att cea aag 1419 
Leu Glu Glu Gin Lys Gly Ser Asp lie Leu Ala Glu Ala lie Pro Lys 
415 420 425 430 

ttc ttc gat cag gat gtt caa gtg ata gtt etc ggt act ggt aaa aag 1467 
Phe Phe Asp Gin Asp Val Gin Val lie Val Leu Gly Thr Gly Lys Lys 
435 440 445 

Ul aag tta gag cgc caa ctt gca ttg etc gag gac gag ttc cea gae aaa 1515 

Lys Leu Glu Arg Gin Leu Ala Leu Leu Glu Asp Glu Phe Pro Asp Lys 
450 455 460 

ttc aga get eat atg aag ttc aat att cet ttg get eat gga ate atg 1563 
Phe Arg Ala His Met Lys Phe Asn lie Pro Leu Ala His Gly lie Met 
465 470 475 

gcg ggt get gat ate ctt gtt att cee agt agg tte gaa cea tge ggt 1611 
Ala Gly Ala Asp He Leu Val He Pro Ser Arg Phe Glu Pro Cys Gly 
480 485 490 

etc att eag etc cag ggc atg aga tac gga acc cet tec atg tge acc 1659 
Leu He Gin Leu Gin Gly Met Arg Tyr Gly Thr Pro Ser Met Cys Thr 
495 500 505 510 

acg act ggt ggg etc gtc gae act gtc aaa gaa ggc ate aca ggt tte 1707 
Thr Thr Gly Gly Leu Val Asp Thr Val Lys Glu Gly He Thr Gly Phe 
515 520 525 

cac atg ggt ccc tte agt gtg gag tge gac att gee gac gag gee gac 1755 
His Met Gly Pro Phe Ser Val Glu Cys Asp He Ala Asp Glu Ala Asp 
530 535 540 

gtg eta aag att gtg gaa gea gtg aag aga gee ctt atg gtt tat gga 1803 
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Val Leu Lys lie Val Glu Ala Val Lys Arg Ala Leu Met Val Tyr Gly 
545 550 555 

acg cct get ttc gag gag atg ata cag aac tgc atg get caa gat ttc 1851 
Thr Pro Ala Phe Glu Glu Met He Gin Asn Cys Met Ala Gin Asp Phe 
560 565 570 

tec tgg aag ggg cca gca aag gaa tgg gag aag ttc ttg ctg age ett 1899 
Ser Trp Lys Gly Pro Ala Lys Glu Trp Glu Lys Phe Leu Leu Ser Leu 
575 580 585 590 

ggg etc gag ggt agt gaa get gga att gaa ggc gag gaa gta get cet 1947 
Gly Leu Glu Gly Ser Glu Ala Gly He Glu Gly Glu Glu Val Ala Pro 
595 600 605 

etc gee aag gaa aac gtg gcc act cca tgaaactgat catcgagttg 1994 
Leu Ala Lys Glu Asn Val Ala Thr Pro 
610 615 

tgttcctcae tgcattttca caataaatgg tttgttaaat agtagagata teatetatca 2054 

ctgcaaegtg ttgtaaattt gttcttgtaa aataagccgt gtaatctaac tctaaggccg 2114 

tttgttggcg taatgcagat getatetgtt ttaattttaa aaaaaaaaaa aaaaaaaaaa 2174 

aaaaaaaaaa aaaaaaaaaa aaaaaaaa 2202 

<210> 2 

<211> 615 
<212> PRT 

<213> Curcuma zedoaria 
<400> 2 

Met Ala Met Pro Ser Val Thr Ala Ser His Phe He Ala Lys Thr Pro 

15 10 15 

Cys Ser Ser Tyr Asn Gly Ala Ser Asp Leu Glu Gly Leu Ala Phe Gin 

20 25 30 

He Arg Arg He Pro Tyr Leu Ser Asn His Ala Ser Thr Phe Glu Gly 

35 40 45 

Leu Arg Ser Arg Asn Gin Met Asn Ser Arg Pro Met Gin Cys Ala Lys 

50 55 60 

Ala Thr Thr Arg Gin Val Arg Lys Gly He Gin His Ala Ser Arg Arg 
65 70 75 80 

Pro Ser Val He Cys Ala Ser Gly Met Asn Leu He Phe Val Ala Ala 

85 90 95 

Glu Val Ala Pro Trp Ser Lys Thr Gly Gly Leu Gly Asp Val Leu Gly 

100 105 110 

Gly Leu Pro Pro Ala Met Ala Ala Lys Gly His Arg Val Met Thr He 

115 120 125 

Ala Pro Arg His Asp Gin Tyr Lys Asp Gly Trp Asp Thr Ala Val Phe 

130 135 140 

Val Glu Leu Lys Val Gly Asp Arg He Glu Thr Val Arg Phe Phe His 
145 150 155 160 

Cys Tyr Lys Arg Gly Val Asp Arg Val Phe Val Asp His Pro Leu Phe 

165 170 175 

Leu Glu Lys Val Trp Gly Lys Thr Gly Gly Lys He Tyr Gly Pro Val 

180 185 190 

Thr Arg Thr Asp Tyr Glu Asp Asn Gin Leu Arg Phe Cys Leu Leu Cys 
195 200 205 
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Leu. 


A±a 


Thr 


Leu Glu 


Thr 


Pro 


Arg 


vax 


Leu 


Asn 


Fro Asn 


Asn 


Asn 


Lys 




210 








215 










220 








Tyr 


nXS 


Ser 


Ksiy irro 


Lys 


tjxy 


vaXU 


Asp 


Leu 


irne 


xxe Axa 


Asn 


Asp 


Trp 


225 








230 










235 








240 


Ills 


ixir 


AX a 


Leu Leu 


Pro 


Cys 


Tyr 


Leu 


Lys 


Thr 


xxe vax 


Tyr 


oXIl 


AX a 


















ZOKJ 








o c C 
Zoo 




n.2.3 


vj±y 


xxe 


i y r Liys 


Asn 


AX a 


Lys 


vax 


AX a 


file 


Cys He 


rlXS 


Asn 


±xe 








260 








o ^ cr 
ZD b 








O A 






TV 1 -a 

Ala. 


Tyr 


VaXn 


Qjxy Arg 


Fne 


AX a 


Fne 


vjXU 


Asp 


irne 


ber Arg 


Leu 


Asn 


Leu 






275 








280 








O O C" 

285 








PlTO 


Asp 


Thr 


xrne Xjys 


Ser 


Ser 




Asp 


It lie 


x±e 




lyr 




Lys 




290 








295 










300 








Pro 


JLJLe 


Lys 


Gly Arg 


Lys 


He 


Asn 


Trp 


Meu 


Lys 


Axa QjXy 


xxe 


xxe 


vaXU 


305 








310 










315 








320 


Ser 


Asp 


Arg 


Ala Leu 


Thr 


Val 


Ser 


Pro 


Tyr 


Tyr 


TV 1 o •« 

Axa tjxn 


taXU 


Leu 


vax 








325 










330 








335 




Ser 


Gly 


lie 


Asp Lys 


Gly Val 


Glu 


Leu 


Asp 


Asn 


He Leu 


Arg 


Leu 


Lys 








340 








345 








350 






Thr 


lie 


Cys 


Gly lie 


He 


Asn 


Gly 


Met 


Asp 


Thr 


Asn Glu 


Trp 


Asn 


Pro 






355 








360 








365 








Ser 


Thr 


Asp 


Lys Tyr 


He 


Thr 


Ala 


Asn 


Tyr Asp 


Ala Thr 


Thr 


Val 


Met 




370 








375 










380 








Glu 


Ala 


Lys 


Pro Leu 


Asn 


Lys 


Glu 


Ala 


Leu 


Gin 


Ala Glu 


Val 


Gly 


Leu 


385 








390 










395 








400 


Pro 


Val 


Asn 


Ser Lys 


He 


Pro 


Val 


He 


Ala 


Phe 


He Gly 


Arg 


Leu 


Glu 








405 










410 








415 




Glu 


Gin 


Lys 


Gly Ser 


Asp 


He 


Leu 


Ala 


Glu 


Ala 


He Pro 


Lys 


Phe 


Phe 








420 








425 








430 






Asp 


Gin 


Asp 


Val Gin 


Val 


He 


Val 


Leu 


Gly Thr 


Gly Lys 


Lys 


Lys 


Leu 






435 








440 








445 








Glu 


Arg 


Gin 


Leu Ala 


Leu 


Leu 


Glu 


Asp 


Glu 


Phe 


Pro Asp 


Lys 


Phe 


Arg 




450 








455 










460 








Ala 


His 


Met 


Lys Phe 


Asn 


He 


Pro 


Leu 


Ala 


His 


Gly He 


Met 


Ala 


Gly 


465 








470 










475 








480 


Ala 


Asp 


lie 


Leu Val 


He 


Pro 


Ser 


Arg 


Phe 


Glu 


Pro Cys 


Gly 


Leu 


He 








485 










490 








495 




Gin 


Leu 


Gin 


Gly Met 


Arg Tyr 


Gly 


Thr 


Pro 


Ser 


Met Cys 


Thr 


Thr 


Thr 








500 








505 








510 






Gly 


Gly 


Leu 


Val Asp 


Thr 


Val 


Lys 


Glu 


Gly He 


Thr Gly 


Phe 


His 


Met 






515 








520 








525 








Gly 


Pro 


Phe 


Ser Val 


Glu 


Cys 


Asp 


He 


Ala Asp 


Glu Ala 


Asp 


Val 


Leu 




530 








535 










540 








Lys 


lie 


Val 


Glu Ala 


Val 


Lys 


Arg 


Ala 


Leu 


Met 


Val Tyr 


Gly 


Thr 


Pro 


545 








550 










555 








560 


J\x3i 


jrne 


VjXU 


vjXU iYieu 


He 


Gin 


Asn 


Cys 


Met 


Ala 


oxn Asp 


Irne 


Ser 


Trp 








565 










570 








575 




Lys 


Gly 


Pro 


Ala Lys 


Glu Trp 


Glu 


Lys 


Phe 


Leu 


Leu Ser 


Leu 


Gly 


Leu 








580 








585 








590 






Glu 


Gly 


Ser 


Glu Ala 


Gly He 


Glu 


Gly 


Glu 


Glu 


Val Ala 


Pro 


Leu 


Ala 






595 








600 








605 








Lys 


Glu 


Asn 


Val Ala 


Thr 


Pro 



















610 615 



<210> 3 

<211> 25 
<212> DNA 



<213> Curcuma zedoaria 
<400> 3 

atggccatgc cttctgtgac tgcat 25 

<210> 4 

<211> 25 
<212> DNA 

<213> Curcuma zedoaria 
<400> 4 

tcatggagtg gccacgtttt ccttg 25 

<210> 5 
<211> 2348 
<212> DNA 

<213> Curcuma zedoaria 

<220> 
<221> CDS 

<222> (36) . . . (2105) 
<400> 5 

ccaccaccgt aactaccacg gccacttcgc tcagc atg ttc tec eac etc eta 53 

Met Phe Ser His Leu Leu 
1 5 

tec tct cct cca gcg ccg ccg ccg ccc ggc gcg gee age tgc cgc etc 101 
Ser Ser Pro Pro Ala Pro Pro Pro Pro Gly Ala Ala Ser Cys Arg Leu 
10 15 20 

etg cae ggc ggg get cgc cct ctt ggc cae tct ccg ctt tgc tgg gcg 149 
Leu His Gly Gly Ala Arg Pro Leu Gly His Ser Pro Leu Cys Trp Ala 
25 30 35 

aat cct etc tgt acg age ega ttt atg gcg ggt ctt tea gaa gte aag 197 
hI Asn Pro Leu Cys Thr Ser Arg Phe Met Ala Gly Leu Ser Glu Val Lys 

40 45 50 

aaa ggg age aaa ate aca etc aaa cat ate gat cae act gga agt get 245 
Lys Gly Ser Lys lie Thr Leu Lys His lie Asp His Thr Gly Ser Ala 
55 60 65 70 

cgc aca atg agg ttt ctt aat get tta tae cat gga caa tea gcg gat 293 
Arg Thr Met Arg Phe Leu Asn Ala Leu Tyr His Gly Gin Ser Ala Asp 
75 80 85 

eta gtt cca ate aac cae agg gga aag tct tea ggc gea gtt ggg aga 341 
Leu Val Pro lie Asn His Arg Gly Lys Ser Ser Gly Ala Val Gly Arg 
90 95 100 

age aat att aat gat ata eaa gag gat age aat caa gat gtt gac att 389 
Ser Asn lie Asn Asp lie Gin Glu Asp Ser Asn Gin Asp Val Asp lie 
105 110 115 

gcc gat gat tct gtt gea caa aca atg gaa caa age aag aag gtg ttg 437 
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Ala Asp Asp Ser Val Ala Gin Thr Met Glu Gin Ser Lys Lys Val Leu 
120 125 130 



I y 



gaa atg cag agg aac ctg ctg caa cag att att gaa aag aga aat ttc 485 
Glu Met Gin Arg Asn Leu Leu Gin Gin lie lie Glu Lys Arg Asn Phe 
135 140 145 150 

tct gaa gag aca gaa tct tat gtc aag aaa gat gag aac ctt gga att 533 
Ser Glu Glu Thr Glu Ser Tyr Val Lys Lys Asp Glu Asn Leu Gly lie 
155 160 165 

tat gca gaa gca tat atg caa acc tea aac aat caa caa gaa get cca 581 
Tyr Ala Glu Ala Tyr Met Gin Thr Ser Asn Asn Gin Gin Glu Ala Pro 
170 175 180 

cca gaa gaa gga aat ctg aac tct cct cct ttg get ggt cca aat gta 629 
Pro Glu Glu Gly Asn Leu Asn Ser Pro Pro Leu Ala Gly Pro Asn Val 
185 190 195 

atg aat ate ata ttg gta get gca gaa tgt gca cca tgg tct aaa aca 677 
Met Asn lie lie Leu Val Ala Ala Glu Cys Ala Pro Trp Ser Lys Thr 
200 205 210 

99^ 299 ctt gga gat gtt gtt gga get tta cct aaa gca ttg gee aag 725 
Gly Gly Leu Gly Asp Val Val Gly Ala Leu Pro Lys Ala Leu Ala Lys 
215 220 225 230 

^9^ 99^ cat cgt gtc atg gta gtg tct cca aga tat gga aac tat cct 773 
Arg Gly His Arg Val Met Val Val Ser Pro Arg Tyr Gly Asn Tyr Pro 
235 240 245 

gaa cct aag gaa ata ggg aat ctt aaa agg tac aag gtt gat gga cag 821 
Glu Pro Lys Glu lie Gly Asn Leu Lys Arg Tyr Lys Val Asp Gly Gin 
250 255 260 

gac atg gag att aaa tac tat cat act tac ate gat tct gtt gat ttt 869 
Asp Met Glu lie Lys Tyr Tyr His Thr Tyr lie Asp Ser Val Asp Phe 
265 270 275 

gtc ttc ate gat agt cct att ttc cgc cat att gga aat gat ata tat 917 
Val Phe lie Asp Ser Pro lie Phe Arg His lie Gly Asn Asp lie Tyr 
280 , 285 290 

99^ 99^ aac cga gtg gac att ttg aag aga atg gta ttg ttc tgc aaa 965 
Gly Gly Asn Arg Val Asp lie Leu Lys Arg Met Val Leu Phe Cys Lys 
295 300 305 310 

gca gca gtt gag gtt cct tgg cat gtc cca tgt ggt gga ttc tgt tat 1013 
Ala Ala Val Glu Val Pro Trp His Val Pro Cys Gly Gly Phe Cys Tyr 
315 320 325 

gga gat ggg aat ttg gtt ttc att gee aac gat tgg cat acc tec tta 1061 
Gly Asp G].y Asn Leu Val Phe lie Ala Asn Asp Trp His Thr Ser Leu 
330 335 340 

ctt cca gtt tat ttg aag gca tgt ttc cgt gat cgt gga tta atg aca 1109 
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Leu Pro Val Tyr Leu Lys Ala Cys Phe Arg Asp Arg Gly Leu Met Thr 

345 350 355 

tac get cgc tgt etc ttg gtt att cac aac att gca cat cag ggt cgt 1157 

Tyr Ala Arg Cys Leu Leu Val lie His Asn lie Ala His Gin Gly Arg 

360 365 370 

ggt ccg eta gat gac ttc tea tat gtg gat ttg cca cat gat cac att 1205 

Gly Pro Leu Asp Asp Phe Ser Tyr Val Asp Leu Pro His Asp His lie 

375 380 385 390 

gac teg ttt aga ctg gat gat cct gtt gga ggt gag cat ttt aac att 1253 

Asp Ser Phe Arg Leu Asp Asp Pro Val Gly Gly Glu His Phe Asn lie 
395 400 405 

ttt gca get ggt ata aga get get gac cgt gtg gtt aca gtt age cat 1301 

Phe Ala Ala Gly lie Arg Ala Ala Asp Arg Val Val Thr Val Ser His 
410 415 420 

ggc tat get tgg gag tta aaa aca tet gaa ggt ggt tgg gga ttg eat 1349 

Gly Tyr Ala Trp Glu Leu Lys Thr Ser Glu Gly Gly Trp Gly Leu His 

1-=^ 425 430 435 

r| gag ate ate aac gag tge cat tgg aaa ttc eat ggt att gta aat gga 1397 

Glu lie lie Asn Glu Cys His Trp Lys Phe His Gly lie Val Asn Gly 

P 440 445 450 



ate gat ace cat agt tgg aat cca aaa ttt gac get cac tta aat tet 1445 
lie Asp Thr His Ser Trp Asn Pro Lys Phe Asp Ala His Leu Asn Ser 
455 460 465 470 

gat ggt tac ace aac ttc ace ctg gaa act ett gaa atg gga aag gee 1493 
Asp Gly Tyr Thr Asn Phe Thr Leu Glu Thr Leu Glu Met Gly Lys Ala 
475 480 485 

cag tge aag get get ttg caa cga gag ttt ggt ctg cct gtt cgt gac 1541 
Gin Cys Lys Ala Ala Leu Gin Arg Glu Phe Gly Leu Pro Val Arg Asp 
490 495 500 

gac gtt cct att ett gee ttc att ggg aga tta gac cat caa aaa ggt 1589 
Asp Val Pro lie Leu Ala Phe lie Gly Arg Leu Asp His Gin Lys Gly 
505 510 515 

ata gat etc ata gcg gag gee atg cac tgg etc gtc ggt caa gat eta 1637 
lie Asp Leu lie Ala Glu Ala Met His Trp Leu Val Gly Gin Asp Leu 
520 525 530 

cag ata ate atg ctg ggc act ggg agg cca gac etc gag gat atg ett 1685 
Gin lie lie Met Leu Gly Thr Gly Arg Pro Asp Leu Glu Asp Met Leu 
535 540 545 550 

cga aga ttt gaa cgt gag eat cgc ggt aag gtc agg gga tgg gtt ggg 1733 
Arg Arg Phe Glu Arg Glu His Arg Gly Lys Val Arg Gly Trp Val Gly 
555 560 565 

ttc tea gtg aaa atg get cat egg ate aca gca ggt get gat gee eta 1781 



8 



Phe Ser Val Lys Met Ala His Arg lie Thr Ala Gly Ala Asp Ala Leu 
570 575 580 



ctg atg ccc tec agg ttc gaa cct tgt gga ttg aac caa ctt cac get 1829 
Leu Met Pro Ser Arg Phe Glu Pro Cys Gly Leu Asn Gin Leu His Ala 
585 590 595 

atg atg tac gga aca att cct gtt gtg cat gca gta ggt ggt ctt cga 1877 
Met Met Tyr Gly Thr He Pro Val Val His Ala Val Gly Gly Leu Arg 
600 605 610 

gat act gtg caa cag ttt gat ccg ttc aat gag aca ggt ttg gga tgg 1925 
Asp Thr Val Gin Gin Phe Asp Pro Phe Asn Glu Thr Gly Leu Gly Trp 
615 620 625 630 

acc ttt gac agg gca gag gca cat agg atg ata gtg gca etc ggc cat 1973 
Thr Phe Asp Arg Ala Glu Ala His Arg Met He Val Ala Leu Gly His 
635 640 645 

tgt eta aac aca tat egg aat tac aag gag age tgg gtg gga ttg cag 2021 
Cys Leu Asn Thr Tyr Arg Asn Tyr Lys Glu Ser Trp Val Gly Leu Gin 
M 650 655 660 

P 

I' 3 aag cga ggg atg atg cag gac etc agt tgg gag agt get gee gag cac 2069 

Lys Arg Gly Met Met Gin Asp Leu Ser Trp Glu Ser Ala Ala Glu His 
"p 665 670 675 

tat gaa aaa gtc ctt gtt get gcc aag tac caa tgg tgatgattga 2115 
Tyr Glu Lys Val Leu Val Ala Ala Lys Tyr Gin Trp 
'^^ 680 685 690 

i;3 ttceatcttt cteatagctt cccgttgatg catgcatgea tgcatcaett ggctctgctg 2175 

H' gaagttgtgt gacaccataa aataataaca at c tat cct c atcttgattt gtt ttt tgt t 2235 

Mis tcccctaata actcaggtca tcttgaggca ataatgtaga agaagatatc tggatctttg 2295 

i,ji„ ttgtgagttt ttaattccca tgccatggga atttataaaa aaaaaaaaaa aaa I 2348 

y <210> 6 

<211> 690 
<212> PRT 

<213> Curcuma zedoaria 



<400> 6 



Met 


Phe 


Ser 


His 


Leu 


Leu 


Ser 


Ser 


Pro 


Pro Ala 


Pro Pro 


Pro 


Pro 


Gly 


1 








5 










10 






15 




Ala 


Ala 


Ser 


Cys 


Arg 


Leu 


Leu 


His 


Gly 


Gly Ala 


Arg Pro 


Leu 


Gly 


His 








20 










25 






30 






Ser 


Pro 


Leu 


Cys 


Trp 


Ala 


Asn 


Pro 


Leu 


Cys Thr 


Ser Arg 


Phe 


Met 


Ala 






35 










40 






45 








Gly 


Leu 


Ser 


Glu 


Val 


Lys 


Lys 


Gly 


Ser 


Lys He 


Thr Leu 


Lys 


His 


He 




50 










55 








60 








Asp 


His 


Thr 


Gly 


Ser 


Ala 


Arg 


Thr 


Met 


Arg Phe 


Leu Asn 


Ala 


Leu 


Tyr 


65 










70 








75 








80 


His 


Gly 


Gin 


Ser 


Ala 


Asp 


Leu 


Val 


Pro 


He Asn 


His Arg Gly 


Lys 


Ser 










85 










90 






95 




Ser 


Gly 


Ala 


Val 


Gly 


Arg 


Ser 


Asn 


He 


Asn Asp 


He Gin 


Glu 


Asp 


Ser 



100 105 110 
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m n 


riSp 


VaX 


Asp 


xxe 


AXo. 


Asp 


Asp 


Ser 


VaX 


Til a 


oxn 


Thr 


jyieu. 


r«i 11 

urXU 








TIC 
llD 










ion 
XzU 










IOC 

Xzo 










m n 


SeiT 


Lys 


Lys 


vax 


Leu 


VjrXU 


lYiec 


oxn 


Arg 


Asn 


Leu 


Leu 


oxn 


uxn 


Tl £k 

xxe 






1 "3 n 










Xo O 










x^ U 












±J.& 




Lys 


Aircf 


Asn 


irne 


Ser 


VjXU 


VjXU 


Tnr 


<^l n 

VjXU 


Ser 


Tyr 


vax 


Lys 


Lys 














1 c n 

XoU 










1 c cr 
Xbo 










XoU 








aoh 


XifciU. 




Tl a 
xxe 




al a 


V7XU. 


ai a 


j.yr 




oXIl 


inx 


OCX 


Asn 












X03 










X / u 










1 T C 

X /o 






ASH 


m n 


nl n 

OXXi 


m 11 


riXd 


Pro 


Pro 


oxu 


m n 

V.7XU 


vjxy 


Asn 


Leu 


Asn 


Ser 


Pro 


Pro 










1 Q n 
XoU 










1 Q C 

Xoo 










xy u 












vjxy 


ir X 


7\ on 


V CLX 




a C!T1 


Tl fa 
xxe 


Tl fa 
xxe 




V cLX 


ai a 


ai a 


r^l ^^ 


L-yfa 








1 Q c 

xy o 










O n rv 
Z U U 










one 
zUb 












Jtr X \j 


xrp 


OCX 


T.T7C! 

uyts 


XllX 


vjxy 




T .01 1 


nl "V7 


Asp 


VcLX 


■^7a 1 

VO.X 


nl -VT- 

vjxy 


ai a 

i-iXci 


Leu 
















zXb 










OO 












PlTO 


Lys 


a 1 a 

AX a 


Leu 


TV 1 9 

AX a 


Lys 


Arg 


vjxy 


rlXS 


Arg 


vax 


Fien 


vax 


vax 


Ser 


Pro 




o o c 










o o rt 










C 

235 










240 






Tyr 


oxy 


Asn 


Tyr 


Pro 


r*i n 

v^XU 


Pro 


Lys 


r*i 11 
vaXU 


Tl 

xxe 


vjjxy 


Asn 


Leu 


Lys 


Arg 












245 










250 










255 






Tyr 


Lys 


Vai 


Asp 


Gly 


Gin 


Asp 


Met 


Glu 


lie 


Lys 


Tyr 


Tyr 


His 


Thr 


Tyr 










260 










265 










270 










Asp 


Seir 


vax 


Asp 


Fne 


tTa 1 

vax 


T>Vi^ 

Fne 


Tl 

xxe 


Asp 


Ser 


Pro 


Tl /a 

xxe 


Fne 


Arg 


XllS 








275 










280 










285 








SB- 




vjXy 


Asn 


Asp 


Tl A 

xxe 


Tyr 


Qjiy 


^1 T T 

CjXy 


Asn 


Arg 


vai 


Asp 


Tl A 

xxe 


Leu 


Lys 


Arg 


•3 




290 










295 










300 












Met 


Vai 


Leu 


Phe 


Cys 


Lys 


Ala 


■A 1 

Ala 


Vai 


Glu 


Vai 


Pro 


Trp 


His 


Vai 


Pro 


rC 


305 










310 










315 










320 


,0 


Cys 


Gly 


Gly 


Phe 


Cys 


Tyr 


Gly 


Asp 


Gly 


Asn 


Leu 


Vai 


Phe 


He 


Ala 


Asn 












325 










330 










335 




1 ps 
s 


Asp 


Trp 


nlS 




Ser 


Leu 


Leu 


Pro 


vai 


Tyr 


Leu 


Lys 


TV 1 ^ 

Ala 


Cys 


Phe 


Arg 


iE.i 








340 










345 










350 








Asp 


Arg 


Cjiy 


Leu 


Met 


Tiir 


Tyr 


Ala 


Arg 


Cys 


Lieu 


Leu 


Vai 


Tl ^ 

lie 


His 


Asn 


;w 






355 










360 










365 












AX a 


HXS 


CjXn 


QiXy 


Arg 


^1 1 r 

Gxy 


Pro 


ijeu 


Asp 


Asp 


Pne 


Ser 


Tyr 


Vai 


Asp 






370 










375 










380 












Leu 


Piro 


ills 


Asp 


rilS 


Tl ^ 

xxe 


Asp 


Ser 


Fne 


Arg 


Leu 


Asp 


Asp 


Pro 


Vai 


Gly 




385 










390 










395 










400 


issr 
15 




VsXU 


XJ-{ r« 


Fne 


Asn 


Tl 

xxe 


Fne 


TV 1 

AX a 


AX a 


vaxy 


Tl A 

xxe 


Arg 


TV 1 

Ala 


TV 1 

Ala 


Asp 


Arg 












405 










410 










415 






vai 


Vai 


Thr 


Vai 


Ser 


His 


Gly 


Tyr 


Ala 


Trp 


Glu 


Leu 


Lys 


Thr 


Ser 


Glu 










420 










425 










430 








^1 tr 


vjxy 


Tirp 




Leu 


CllS 


C5XU 


Tl A 

xxe 


Tl a 

xxe 


Asn 


/^i 41 

GXU 


Cys 


His 


Trp 


Lys 


Phe 








435 










440 










445 










IlXo 


vjxy 


XX6 


Vo.X 


Asn 


\jrXy 


Tl 

xxe 


Asp 


Tnr 


£lXS 


Ser 


Trp 


Asn 


Pro 


Lys 


Fne 






/I c n 










/ICC 

455 










46 0 












Asp 


i^Xcl 


TT-5 o 


Leu 


Asn 


Ser 


Asp 


vjxy 


Tyr 


inr 


Asn 


Fne 


Tnr 


Leu 


VjrXU 


Thr 




4Db 










470 










475 










480 




T.011 


\jx u. 






Lys 


al a 

i-iXct 


ni n 

\3X£1 


v-ys 


Lys 


al a 


ai a 


Leu 


r*i n 
oxn 


Arg 


vaXU 


Fne 












A Q C 










4yu 










495 






vjxy 


Leu 


PlTO 


VAX 


Arg 


Asp 


Asp 


VaX 


Pro 


Tl A 

xxe 


Leu 


ai CI 

AX a 


Fne 


Tl 

xxe 


/^i ■»» 
vjxy 


Arg 










cr A A 
500 










505 










510 








Leu 


Asp 


His 


Gin 


Lys 


Gly 


lie 


Asp 


Leu 


He 


Ala 


Glu 


Ala 


Met 


His 


Trp 








515 










520 










525 










Leu 


Vai 


Gly 


Gin 


Asp 


Leu 


Gin 


He 


He 


Met 


Leu 


Gly 


Thr 


Gly 


Arg 


Pro 






530 










535 










540 












Asp 


Leu 


Glu 


Asp 


Met 


Leu 


Arg 


Arg 


Phe 


Glu 


Arg 


Glu 


His 


Arg 


Gly 


Lys 




545 










550 










555 










560 
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Val Arg Gly Trp Val Gly Phe Ser Val Lys Met Ala His Arg lie Thr 

565 570 575 

Ala Gly Ala Asp Ala Leu Leu Met Pro Ser Arg Phe Glu Pro Cys Gly 

580 585 590 

Leu Asn Gin Leu His Ala Met Met Tyr Gly Thr lie Pro Val Val His 

595 600 605 

Ala Val Gly Gly Leu Arg Asp Thr Val Gin Gin Phe Asp Pro Phe Asn 

610 615 620 

Glu Thr Gly Leu Gly Trp Thr Phe Asp Arg Ala Glu Ala His Arg Met 
625 630 635 640 

lie Val Ala Leu Gly His Cys Leu Asn Thr Tyr Arg Asn Tyr Lys Glu 

645 650 655 

Ser Trp Val Gly Leu Gin Lys Arg Gly Met Met Gin Asp Leu Ser Trp 

660 665 670 

Glu Ser Ala Ala Glu His Tyr Glu Lys Val Leu Val Ala Ala Lys Tyr 
675 680 685 

Gin Trp 
690 

<210> 7 

<211> 25 
^ <212> DMA 

p <213> Curcuma zedoaria 

<400> 7 

ff atgttctccc acctcctatc ctctc 25 

*y <210> 8 

■f: <211> 25 

■'^ <212> DNA 

<213> Curcuma zedoaria 

P 

M <400> 8 

M tcaccattgg tacttggcag caaca 25 

f3 <210> 9 

lir; <2ii> 3434 

'■'"^ <212> DNA 

<213> Maranta arundinacea 

<220> 
<221> CDS 

<222> (1315) . . . (2913) 
<400> 9 

tctcagcaaa aaaggcaaca actaaaaagg gcatctcgag agcagttgcc aaaaaatata 60 

agcactcatt cacatagcaa cagtgatagt gaatctctgg aagctagttc tgctgggttc 120 

tcaaacacag gccaaaattc tctatcaagc catgatgatg atggtgatat tattaggaag 180 

acagatgtgg cagtatcatc tgatgaagaa agtaatagtg tgattgggag tgtagtcaga 240 

ggggagcatc caagcattcg tcttgaggac ttgatagcta tggtcacaaa tgctgaaaaa 300 

agtagttata tttgtgtttc catgtaaaac tgttacttct caatcttttt atctacctat 360 

gatatgtttt tcagatactt tgcttcttaa tcaagctcgg gttcgtgcac ttgaagaact 420 

tgacaaaata cttttagaaa aggtggcttt gcaatccgaa ataaacattc tagagatgaa 480 

gttggcagaa acagatgcac gtattaaagc tgcagctcaa gaaaagatca atgtggaact 540 

ccttgaagat cagatggagc agttgaagaa tgaaatgcct tcaaggaatt ctattgaagg 600 

aggagggaat ggtgcatttt gtggtgaatt tcctcttgct ttggagcata atgccctgca 660 
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aagagaaaat tcaatgctaa aaagtgatat acagactctt aagatgaaac taactgatgt 
tagtgaaaca gaggaccgtg tgtcatcact agagaaagaa tgttctttgt tggatgattt 
cctaaaagat ttgcaacgtc agtttgcaac ttttgatgtt tccaaacttg attccctgca 
atatgaatgc agggctttgt cagacaaggt aatgcaatta ttatcaaata cagtgaacaa 
tgggtttgat gtgcctcctg taagtttaca acaatataat gaactggaga agaaggttgc 
taagttagag gcatctatga tggaagagaa ggtgccaaag ttcccctatg aaacatttca 
ccattatgaa cagattctac aacagaaaat tgagagcttg gaggagcgac tacaagtgtc 
tgatcaaaaa atgaattctg aaattcaatt gttccaggaa tcagttagac aatttcagga 
tacacttgat aagctatatg aagaaattga caaaaaatca cgtgaaactt tgctggaaaa 
tgtaccttgt gaattttgga gtcgtttact gcttctaatt gatggttggt tgctcgagaa 
gaagatatca tctaatgatg ctaattcatt gagagaattg acgtggaaaa aggg atg 

Met 
1 

etc gaa tec atg atg cat att tgg cct eta aga aca aaa gtg age ctg 
Leu Glu Ser Met Met His lie Trp Pro Leu Arg Thr Lys Val Sex Leu 
5 10 15 



aaa gat tgg 
Lys Asp Trp 
20 

gga ttg eac 
Gly Leu His 
35 

gtt ggc ggt 
Val Gly Gly 
50 

agg 

Arg 



cag tat gat 
Gin Tyr Asp 



eta cat ttc 
Leu His Phe 



ata tec eat 
lie Ser His 



tta gga gat 
Leu Gly Asp 
55 



70 

ctt gtt cct 
Leu Val Pro 
85 



tta ctt 
Leu Leu 



tet ggt 
Ser Gly 



75 

agg gta 
Arg Val 
90 



cct tct cat 
Pro Ser His 
30 

eca 
Pro 

45 

ctt tgc aaa 
Leu Cys Lys 
60 



ttg gat gtt 
Leu Asp Val 



gca agt gta 
Ala Ser Val 



att gca aag 
lie Ala Lys 



gcg ttg cag 
Ala Leu Gin 
65 

tgt atg 
Cys Met 
80 

gca gta gag 
Ala Val Glu 
95 

gcg get 
Ala Ala 



eca gac aag 
Pro Asp Lys 



tct tat ttt gat gga caa tta ttc aag aat aaa att tgg gtt 
Ser Tyr Phe Asp Gly Gin Leu Phe Lys Asn Lys lie Trp Val 
100 105 110 

gta gaa ggt ctt cct gtt tac ttt ata gag cct cat cat 
Val Glu Gly Leu Pro Val Tyr Phe lie Glu Pro His His 
115 120 125 



tea agg 
Ser Arg 
25 

att gee gca gaa atg get 
lie Ala Ala Glu Met Ala 
40 

gtt gta 
Val Val 



aag gga cac ttg gtg gaa att gtc ctt eca aaa tat gat 
Lys Gly His Leu Val Glu lie Val Leu Pro Lys Tyr Asp 



gat ctg 
Asp Leu 



etc ttc tgg aga gga aaa tac tat gga gaa cat gat gac ttc aaa cgc 
Leu Phe Trp Arg Gly Lys Tyr Tyr Gly Glu His Asp Asp Phe Lys Arg 
130 135 140 145 

ttt tea ttt ttt age cgt get get ctt gaa tta etc tat caa get ggg 
Phe Ser Phe Phe Ser Arg Ala Ala Leu Glu Leu Leu Tyr Gin Ala Gly 
150 155 160 

aag aaa cct gac ata att eat tgt cat gat tgg cag aca gee ttt gtt 
Lys Lys Pro Asp lie lie His Cys His Asp Trp Gin Thr Ala Phe Val 
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165 



170 



175 



gca cca ctt tac tgg gat ata tat get aac aaa ggc tta aat tea get 1893 
Ala Pro Leu Tyr Trp Asp lie Tyr Ala Asn Lys Gly Leu Asn Ser Ala 
180 185 190 

aga att tgc ttt acc tgc cac aac ttt gag cat cag gga att ata cct 1941 
Arg lie Cys Phe Thr Cys His Asn Phe Glu His Gin Gly lie lie Pro 
195 200 205 

get tea gee ttg gca tee tgt ggt ttt gat gtc cat eat atg aac aga 1989 
Ala Ser Ala Leu Ala Ser Cys Gly Phe Asp Val His His Met Asn Arg 
210 215 220 225 

gat cga atg cag gac aat tea gcg cat gac aga gtc aat gtt gtt aag 2037 
Asp Arg Met Gin Asp Asn Ser Ala His Asp Arg Val Asn Val Val Lys 
230 235 240 

ggt gca att gtg ttc tet aac att gtt act acc gta tea cca act tat 2085 
Gly Ala lie Val Phe Ser Asn lie Val Thr Thr Val Ser Pro Thr Tyr 
245 250 255 

get caa gag gcg tgc act gca gag ggt ggt egg ggc eta cac gaa aca 2133 
Ala Gin Glu Ala Cys Thr Ala Glu Gly Gly Arg Gly Leu His Glu Thr 
260 265 270 

tta cag tea ttt teg aag aaa ttt gtg ggg att ctt aat ggc att gat 2181 
Leu Gin Ser Phe Ser Lys Lys Phe Val Gly lie Leu Asn Gly lie Asp 
275 280 285 

get gat gca tgg aat cct tea act gat aaa tat ate agt gtt cag tat 2229 
Ala Asp Ala Trp Asn Pro Ser Thr Asp Lys Tyr lie Ser Val Gin Tyr 
290 295 300 305 

agt get gat gat ctt cag gga aaa gee gag aac aaa gat get ata agg 2277 
Ser Ala Asp Asp Leu Gin Gly Lys Ala Glu Asn Lys Asp Ala lie Arg 
310 315 320 

aag cat ctt aaa ctt tec ttg tea gag ggt tet cga cca etg gtt get 2325 
Lys His Leu Lys Leu Ser Leu Ser Glu Gly Ser Arg Pro Leu Val Ala 
325 330 335 

tgt att gca egg etc gtg cca cag aaa ggt gtg cat ctt ate agg eat 2373 
Cys lie Ala Arg Leu Val Pro Gin Lys Gly Val His Leu lie Arg His 
340 345 350 

gca ata tat cgt aca etg gag tta ggt gga caa ttt gtg ctt ctt ggt 2421 
Ala lie Tyr Arg Thr Leu Glu Leu Gly Gly Gin Phe Val Leu Leu Gly 
355 360 365 

gaa agt cca gtc cca cac att cag egg gag ttt gag gat att gca aag 2469 
Glu Ser Pro Val Pro His lie Gin Arg Glu Phe Glu Asp lie Ala Lys 
370 375 380 385 

cat ttc cag age cac cct cat gtc egg ttg etc ttg aaa tac gac gaa 2517 
His Phe Gin Ser His Pro His Val Arg Leu Leu Leu Lys Tyr Asp Glu 
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390 



395 



400 



gcc Ctt tea cgc tta att tat gca gca tct gac atg ttt ate att cca 2565 
Ala Leu Ser Arg Leu lie Tyr Ala Ala Ser Asp Met Phe lie lie Pro 
405 410 415 

tea atg ttc gag cct tgt ggt ctt ace eag atg att get atg aga tat 2613 
Ser Met Phe Glu Pro Cys Gly Leu Thr Gin Met lie Ala Met Arg Tyr 
420 425 430 

ggt tet gtg cca att gca aga aaa acc ggt ggg etc aac gat agt gtc 2661 
Gly Ser Val Pro lie Ala Arg Lys Thr Gly Gly Leu Asn Asp Ser Val 
435 440 445 

ttt gat att gat gat aat atg ata cca gaa eaa tac eag aat gga ttt 2709 
Phe Asp lie Asp Asp Asn Met lie Pro Glu Gin Tyr Gin Asn Gly Phe 
450 455 460 465 

aeg ttt etg aea ace gat gaa eag ggt eta age agt gca atg gaa ega 2757 
Thr Phe Leu Thr Thr Asp Glu Gin Gly Leu Ser Ser Ala Met Glu Arg 
470 475 480 

i;j gca ttt egg tac tac act aaa age eet aag aae tgg eaa aat ett gtt 2805 

i;3 Ala Phe Arg Tyr Tyr Thr Lys Ser Pro Lys Asn Trp Gin Asn Leu Val 
S 485 490 495 

I'K eag aag gtt atg aga atg gae tte agt tgg gat tet teg gea teg eaa 2853 

''L! Gin Lys Val Met Arg Met Asp Phe Ser Trp Asp Ser Ser Ala Ser Gin 
500 505 510 

itU 

^ tat gaa gaa eta tat eaa aaa tec gtg get aga gea agg gea gea gea 2901 

□ Tyr Glu Glu Leu Tyr Gin Lys Ser Val Ala Arg Ala Arg Ala Ala Ala 
515 520 525 

Ms 

y„ gcc get ega gtg taaattcctg ttaaatecec cetataccgt tceatateca 2953 

;:.r, Ala Ala Arg Val 

530 



iy 



gggecaagge ctetctatae acattataaa gtecattttg ctgctgaage ataaateatg 3 013 

ggatacaetg cagegctcat attttttatt cetctgeeea ceaaaatggt acaccgagtg 3073 

geaatcatca gtgattgatt aatgatccaa ttcaattgct gecaactgaa ataatcaagt 3133 

tgttggatat eaaeteeace tegaagaaea gcggaaagct caatgeaeat aataeetggt 3193 

tccggatatt tgtgaagaag caaeaaaage atgegeetta teageaaatg geatttatga 3253 

tgettaetee aagtgecaae aattttagge aateeaettg tteatgcatt tccacgagat 3313 

getgttgctg tttacatttg ttttacatge agteatcagt acagatatat cccaacagag 3373 

tttgactgtt ataagtaatg cgcttattac ttaacgtget actaaaaaaa aaaaaaaaaa 3433 

a 3434 

<210> 10 
<211> 533 
<212> PRT 

<213> Mar ant a arundinacea 
<400> 10 

Met Leu Glu Ser Met Met His lie Trp Pro Leu Arg Thr Lys Val Ser 
15 10 15 
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Xj6U 


Lys Asp 


irp 


UCLl 






Q^r* 2XT*cr Ti^ii Ti^ii Pto fipl" His Ala 

OC J. rxJLM J_ldX XJCL* f ^ Vh/ tJ^JL ±±-^o fi^a 


Ser 








o r\ 
ZV 














Gly Leu 




J. 




nxD 


Tl *a Al a aia Glu Met Ala Pro He 


Ala 






35 














Lys 


Val Gly 






J* 




Val Val Ser Gly Leu Cys Lys Ala 


Leu 




50 












60 




ni n 


Arg 


Lys 




XlXo 




V ClX 


Glu He Val Leu Pro Lys Tyr Asp 


Cys 


O D 














75 


80 




Gin Tyr 






Val 


Pro 


Asp Leu Arg Val Leu Asp Val Ala 


Val 










Q C 
O D 






90 95 






Ser Tyr 




Asp 




vaXil 


Leu Phe Lys Asn Lys He Trp Val Ala 








lUU 








105 110 






Val 


Glu 


vjJLy 


Leu 


Pro 


V oLX 


Tyr Phe He Glu Pro His His Pro 


Asp 






115 










120 125 




Lys 


Leu 


Phe 


Trp 


Arg 


r*l tr 

tiiy 


Lys 


Tyr Tyr Gly Glu His Asp Asp Phe 


Lys 




130 










135 


140 




Arg 


Phe 


Ser 


irne 


Jrlie 


Ser 


Arg 


Ala Ala Leu Glu Leu Leu Tyr Gin 


Ala 


145 










150 




155 


160 




Lys 


Lys 


Pro 


Asp 


lie 


lie 


His Cys His Asp Trp Gin Thr Ala 


Phe 










165 






170 175 




Va.1 


Ala 


Pro 


Leu 


Tyr 


Trp 


Asp 


He Tyr Ala Asn Lys Gly Leu Asn 


Ser 








180 








185 190 




Ala 


Arg 


He 


Cys 


Phe 


Thr 


Cys 


His Asn Phe Glu His Gin Gly He 


He 






195 










200 205 




Pro 


Ala 


Ser 


TV 1 

Ala 


Leu 


Ala 


Ser 


Cys Gly Phe Asp Val His His Met 


Asn 




210 










215 


220 




Arg 


Asp 


Arg 


Met 


Gin 


Asp 


Asn 


Ser Ala His Asp Arg Val Asn Val Val 


225 










230 




235 


240 


Lys 


Gly Ala 


iie 


val 


File 


Ser 


Asn He Val Thr Thr Val Ser Pro 


Thr 










245 






250 255 




Tyr 


Ala 


Gin 


VjIU 


Aia 


Cys 


inr 


Ala Glu Gly Gly Arg Gly Leu His 


Glu 








260 








265 270 




Thr 


Leu 


Gin 


Ser 


fne 


Ser 


Lys 


Lys Phe Val Gly He Leu Asn Gly He 






275 










280 285 




Asp 


Ala 


Asp 


Ala 


Trp 


Asn 


Pro 


Ser Thr Asp Lys Tyr He Ser Val 


Gin 




290 










295 


300 




Tyr 


Ser 


Ala 


Asp 


Asp 


Leu 


uin 


Gly Lys Ala Glu Asn Lys Asp Ala 


He 


305 














315 


320 


Arg 


Lys 


His 


Leu 


Lys 


Leu 


Ser 


Leu Ser Glu Gly Ser Arg Pro Leu 


Val 










325 






330 335 




7VT -» 
A±d 


Cys 


He 


AX a 


Arg 


Leu 


vai 


Pro Gin Lys Gly Val His Leu He Arg 








340 








345 350 




rilS 


Ala 


He 


Tyr 


Arg 


inr 


Leu 


Glu Leu Gly Gly Gin Phe Val Leu 


Leu 






355 










360 365 




Va±y 


Glu 


Ser 


Pro 


vai 


Pro 


ilxS 


He Gin Arg Glu Phe Glu Asp He 


Ala 




370 










•2 T C 


380 




T .•\TC1 

±jy s 


His 


Phe 






XIX o 


f X w 


His Val Arg Leu Leu Leu Lys Tyr Asp 


o o c 














395 


400 


V3XU 


Ala 


Leu 


Ser 


Arg 


Leu 


lie 


Tyr Ala Ala Ser Asp Met Phe He 


He 










405 






410 415 




Pro 


Ser 


Met 


Phe 


Glu 


Pro 


Cys 


Gly Leu Thr Gin Met He Ala Met 


Arg 








420 








425 430 




Tyr 


Gly Ser 


Val 


Pro 


He 


Ala 


Arg Lys Thr Gly Gly Leu Asn Asp 


Ser 






435 










440 445 




Val 


Phe 


Asp 


He 


Asp 


Asp 


Asn 


Met He Pro Glu Gin Tyr Gin Asn Gly 




450 










455 


460 





15 



ill 



Phe Thr Phe Leu Thr Thr Asp Glu Gin Gly Leu Ser Ser Ala Met Glu 
465 470 475 480 

Arg Ala Phe Arg Tyr Tyr Thr Lys Ser Pro Lys Asn Tip Gin Asn Leu 

485 490 495 

Val Gin Lys Val Met Arg Met Asp Phe Ser Trp Asp Ser Ser Ala Ser 

500 505 510 

Gin Tyr Glu Glu Leu Tyr Gin Lys Ser Val Ala Arg Ala Arg Ala Ala 

515 520 525 

Ala Ala Ala Arg Val 
530 

<210> 11 
<211> 25 
<212> DNA 

<213> Maranta arundinacea 
<400> 11 

atgctcgaat ccatgatgca tattt 25 

<210> 12 
<211> 25 
<212> DNA 

<213> Maranta arundinacea 
<400> 12 

ttacactcga gcggctgctg ctgcc 25 

<210> 13 

<211> 2176 

<212> DNA 

<213> Canna edulis 

<220> 

<221> CDS 

<222> (81) . . . (1928) 
<400> 13 

gaagctcctc acttgtcgct gcgagcaaga gcaagtcctt caatctgagt gagagtggtg 60 
aatgacgtga gcatattcca atg get get atg acg gca tea cac ttc ate tea 113 

Met Ala Ala Met Thr Ala Ser His Phe lie Ser 
15 10 

aat agt tea tgc tec ate ttc aat gga get ttt gat tct gtg gtg aeg 161 
Asn Ser Ser Cys Ser lie Phe Asn Gly Ala Phe Asp Ser Val Val Thr 
15 20 25 

tet tte caa age aga agg att eea ttc tec age aac cac act aat aat 209 
Ser Phe Gin Ser Arg Arg lie Pro Phe Ser Ser Asn His Thr Asn Asn 
30 35 40 

tat gaa ggg ctg aga act egg aat gtg gtg gat tea cgt aaa acg egg 257 
Tyr Glu Gly Leu Arg Thr Arg Asn Val Val Asp Ser Arg Lys Thr Arg 
45 50 55 

atg act gcg aag gca act tet agg eta get agg agg gtt act ega cat 305 
Met Thr Ala Lys Ala Thr Ser Arg Leu Ala Arg Arg Val Thr Arg His 



16 



60 



65 



70 



75 



gcc age caa aga ccc ttg att gtt get gtc tgt gga act gga atg aac 353 
Ala Ser Gin Arg Pro Leu lie Val Ala Val Cys Gly Thr Gly Met Asn 
80 85 90 

ttg gtg ttt gtt ggt tgt gag gta get cca tgg age aaa act ggg gge 401 
Leu Val Phe Val Gly Cys Glu Val Ala Pro Trp Ser Lys Thr Gly Gly 
95 100 105 

ett gge gat gtt ett aga gga ttg eea ect get atg get gea att ggg 449 
Leu Gly Asp Val Leu Arg Gly Leu Pro Pro Ala Met Ala Ala lie Gly 
110 115 120 

eac agg gtc atg ace gtg gtg cca cga tat gae caa tat aaa gat ate 497 
His Arg Val Met Thr Val Val Pro Arg Tyr Asp Gin Tyr Lys Asp lie 
125 130 135 

tgg gat aca agt gtc eea gtt gag tta aaa gtt ggg gat aag att gaa 545 
Trp Asp Thr Ser Val Pro Val Glu Leu Lys Val Gly Asp Lys lie Glu 
140 145 150 155 

□ aet gte ege tte tte eac tgc tac aaa agg gga gtt gat egg gtt ttt 593 

i;3 Thr Val Arg Phe Phe His Cys Tyr Lys Arg Gly Val Asp Arg Val Phe 

■C ^'^^ 

gtg gat eac cet atg ttt etc gag aag gtt tgg ggg aaa aea gga gga 641 
'L: Val Asp His Pro Met Phe Leu Glu Lys Val Trp Gly Lys Thr Gly Gly 

rr 175 180 185 



aaa tta tat ggt cet gtt aca gga aca gat tat gea gac aat caa eta 689 
i:3 Lys Leu Tyr Gly Pro Val Thr Gly Thr Asp Tyr Ala Asp Asn Gin Leu 

M=i 190 195 200 

aga tte age ett ttg tgc ctg gea get etg gaa get cca aga ett eta 737 
Arg Phe Ser Leu Leu Cys Leu Ala Ala Leu Glu Ala Pro Arg Leu Leu 
205 210 215 

aat etc aac aac age aaa tac tat tet gga cca tat gga gat gat gtt 785 
Asn Leu Asn Asn Ser Lys Tyr Tyr Ser Gly Pro Tyr Gly Asp Asp Val 
220 225 230 235 

gtg ttt att gee aac gat tgg eat tet get eta etg ccc tgc tac ttg 833 
Val Phe lie Ala Asn Asp Trp His Ser Ala Leu Leu Pro Cys Tyr Leu 
240 245 250 

aaa act atg tac caa tea cat ggt att tac atg aat get aag gtt gea 881 
Lys Thr Met Tyr Gin Ser His Gly lie Tyr Met Asn Ala Lys Val Ala 
255 260 265 

ttt tgc att eat aat att get tac cag gge cga ttt gee ttt teg gae 929 
Phe Cys lie His Asn lie Ala Tyr Gin Gly Arg Phe Ala Phe Ser Asp 
270 275 280 

ttt gaa etc ett aat etc ccc aat aaa ttt aaa tet tea ttt gat tte 977 
Phe Glu Leu Leu Asn Leu Pro Asn Lys Phe Lys Ser Ser Phe Asp Phe 



17 



285 



290 



295 



^tg gat gga tat gac aaa cct gtg aaa gga agg aaa ata aat tgg atg 1025 

Met Asp Gly Tyr Asp Lys Pro Val Lys Gly Arg Lys lie Asn Trp Met 
300 305 310 315 

aag get gga ata ata gaa tgt gat agg tgc ttg acc gtg age cca tat 1073 

Lys Ala Gly lie lie Glu Cys Asp Arg Cys Leu Thr Val Ser Pro Tyr 
320 325 330 

tat gcc caa gag ctt gtc tea ggg gta gag aag ggt gtt gag ttg ggc 1121 

Tyr Ala Gin Glu Leu Val Ser Gly Val Glu Lys Gly Val Glu Leu Gly 
335 340 345 

aat ate etg cgc atg aaa ace ate tgt gga ata gta aat ggg atg gae 1169 

Asn lie Leu Arg Met Lys Thr lie Cys Gly lie Val Asn Gly Met Asp 
350 355 360 

acc acg gag tgg aat cca tta aca gac aaa tat att tct aca aac tac 1217 

Thr Thr Glu Trp Asn Pro Leu Thr Asp Lys Tyr lie Ser Thr Asn Tyr 

365 370 375 

i'j gat gca aca act gta ttg gat gea aaa cct etc tgt aag gaa get ttg 1265 

IIj Asp Ala Thr Thr Val Leu Asp Ala Lys Pro Leu Cys Lys Glu Ala Leu 

„C 380 385 390 395 

ih caa get gag tgt ggg etg cct gtt aac aaa aac aag ctt gtt ttg gcc 1313 

'iB^ Gin Ala Glu Cys Gly Leu Pro Val Asn Lys Asn Lys Leu Val Leu Ala 

ff! 400 405 410 

I s S 

ttt gtt gga aga eta gat gag cag aaa gge tea gac att eta get gca 1361 

Ul Phe Val Gly Arg Leu Asp Glu Gin Lys Gly Ser Asp lie Leu Ala Ala 

i'4 415 420 425 

jisii;. gca att cca gaa ctt ctt tgt gag aat gtt caa gtg ata gta ctt ggc 1409 

Ala lie Pro Glu Leu Leu Cys Glu Asn Val Gin Val lie Val Leu Gly 
430 435 440 



act ggc aag aag aag ttg gag agt gaa ctt aca tta ctt gag gaa atg 1457 
Thr Gly Lys Lys Lys Leu Glu Ser Glu Leu Thr Leu Leu Glu Glu Met 
445 450 455 

ttt cca gac aaa ttc aga gca cat etc aaa ttc aac gtt cct tta get 1505 
Phe Pro Asp Lys Phe Arg Ala His Leu Lys Phe Asn Val Pro Leu Ala 
460 465 470 475 

cat gea ate atg gca gga get gat ate ctt gtt att eca age aga ttc 1553 
His Ala lie Met Ala Gly Ala Asp lie Leu Val lie Pro Ser Arg Phe 
480 485 490 

gaa ccc tgt ggc etc att cag ctt cag gcc atg ega tat gga act etc 1601 
Glu Pro Cys Gly Leu lie Gin Leu Gin Ala Met Arg Tyr Gly Thr Leu 
495 500 505 

cct atg tgt age ace act ggt gga ctt gtt gac act gtc aaa gaa gge 1649 
Pro Met Cys Ser Thr Thr Gly Gly Leu Val Asp Thr Val Lys Glu Gly 
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510 



515 



520 



ttc act ggc ttc cat atg ggc ccc ttc agt gtg gag tgt gat gcc gta 1697 
Phe Thr Gly Phe His Met Gly Pro Phe Ser Val Glu Cys Asp Ala Val 
525 530 535 

gac aaa get gat gta caa aag att gtc gaa acc acg aaa agg gcc etc 1745 
Asp Lys Ala Asp Val Gin Lys He Val Glu Thr Thr Lys Arg Ala Leu 
540 545 550 555 

aaa gtc tat gga aca cct get ttt gtg gag atg ate aag aac tgc atg 1793 
Lys Val Tyr Gly Thr Pro Ala Phe Val Glu Met He Lys Asn Cys Met 
560 565 570 

aac caa gat etc tea tgg aag gga cet gca aag aag tgg gaa caa ttt 1841 
Asn Gin Asp Leu Ser Trp Lys Gly Pro Ala Lys Lys Trp Glu Gin Phe 
575 580 585 

etc ctg age atg ggg get get ggc agt gaa cct gga att gat ggg gag 1889 
Leu Leu Ser Met Gly Ala Ala Gly Ser Glu Pro Gly He Asp Gly Glu 
590 595 600 

gaa ata get cct ctt gee aag gaa aat gta get act eea tgagagatga 1938 
Glu He Ala Pro Leu Ala Lys Glu Asn Val Ala Thr Pro 
605 610 615 

ctaatacttt cctctttagt eatagtccta agccttgttg taaagataaa taatcatcct 1998 

ccaaaacctc catcgacatg atgtatcctt cacgagcttg gataaattcc aagagttttt 2058 

atataagcag ttatgtagte gtcaatctgt atggaaaatc cgtcaatgaa atttttttat 2118 

tgatggetat taatcttagg ceagtatttg atgtttgtgt aaaaaaaaaa aaaaaaaa 2176 



<210> 14 
<211> 616 
<212> PRT 

<213> Canna edulis 



<400> 14 



Met 


Ala 


Ala 


Met 


Thr 


Ala 


Ser His Phe 


He Ser Asn 


Ser 


Ser 


Cys 


Ser 


1 








5 






10 






15 




He 


Phe 


Asn 


Gly 


Ala 


Phe 


Asp Ser Val 


Val Thr Ser 


Phe 


Gin 


Ser 


Arg 
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25 






30 






Arg 


He 


Pro 


Phe 


Ser 


Ser 


Asn His Thr 


Asn Asn Tyr 


Glu 


Gly 


Leu 


Arg 






35 








40 




45 








Thr 


Arg 


Asn 


Val 


Val 


Asp 


Ser Arg Lys 


Thr Arg Met 


Thr 


Ala 


Lys 


Ala 




50 










55 


60 










Thr 


Ser 


Arg 


Leu 


Ala 


Arg 


Arg Val Thr 


Arg His Ala 


Ser 


Gin 


Arg 


Pro 


65 










70 




75 








80 


Leu 


He 


Val 


Ala 


Val 


Cys 


Gly Thr Gly 


Met Asn Leu 


Val 


Phe 


Val 


Gly 










85 






90 






95 




Cys 


Glu 


Val 


Ala 


Pro 


Trp 


Ser Lys Thr 


Gly Gly Leu 


Gly 


Asp 


Val 


Leu 








100 






105 






110 






Arg 


Gly 


Leu 


Pro 


Pro 


Ala 


Met Ala Ala 


He Gly His 


Arg 


Val 


Met 


Thr 






115 








12 0 




125 








Val 


Val 


Pro 


Arg 


Tyr 


Asp 


Gin Tyr Lys 


Asp He Trp 


Asp 


Thr 


Ser 


Val 




130 










135 


140 










Pro 


Val 


Glu 


Leu 


Lys 


Val 


Gly Asp Lys 


He Glu Thr 


Val 


Arg 


Phe 


Phe 



19 



145 150 155 160 

His Cys Tyr Lys Arg Gly Val Asp Arg Val Phe Val Asp His Pro Met 

165 170 175 

Phe Leu Glu Lys Val Trp Gly Lys Thr Gly Gly Lys Leu Tyr Gly Pro 

180 185 190 

Val Thr Gly Thr Asp Tyr Ala Asp Asn Gin Leu Arg Phe Ser Leu Leu 

195 200 205 

Cys Leu Ala Ala Leu Glu Ala Pro Arg Leu Leu Asn Leu Asn Asn Ser 

210 215 220 

Lys Tyr Tyr Ser Gly Pro Tyr Gly Asp Asp Val Val Phe lie Ala Asn 
225 230 235 240 

Asp Trp His Ser Ala Leu Leu Pro Cys Tyr Leu Lys Thr Met Tyr Gin 

245 250 255 

Ser His Gly lie Tyr Met Asn Ala Lys Val Ala Phe Cys lie His Asn 

260 265 270 

lie Ala Tyr Gin Gly Arg Phe Ala Phe Ser Asp Phe Glu Leu Leu Asn 

275 280 285 

Leu Pro Asn Lys Phe Lys Ser Ser Phe Asp Phe Met Asp Gly Tyr Asp 

290 295 300 

Lys Pro Val Lys Gly Arg Lys lie Asn Trp Met Lys Ala Gly lie lie 
305 310 315 320 

Glu Cys Asp Arg Cys Leu Thr Val Ser Pro Tyr Tyr Ala Gin Glu Leu 

325 330 335 

Val Ser Gly Val Glu Lys Gly Val Glu Leu Gly Asn lie Leu Arg Met 

340 345 350 

Lys Thr lie Cys Gly lie Val Asn Gly Met Asp Thr Thr Glu Trp Asn 

355 360 365 

Pro Leu Thr Asp Lys Tyr lie Ser Thr Asn Tyr Asp Ala Thr Thr Val 

370 375 380 

Leu Asp Ala Lys Pro Leu Cys Lys Glu Ala Leu Gin Ala Glu Cys Gly 
385 390 395 400 

Leu Pro Val Asn Lys Asn Lys Leu Val Leu Ala Phe Val Gly Arg Leu 

405 410 415 

Asp Glu Gin Lys Gly Ser Asp lie Leu Ala Ala Ala lie Pro Glu Leu 

420 425 430 

Leu Cys Glu Asn Val Gin Val lie Val Leu Gly Thr Gly Lys Lys Lys 

435 440 445 

Leu Glu Ser Glu Leu Thr Leu Leu Glu Glu Met Phe Pro Asp Lys Phe 

450 455 460 

Arg Ala His Leu Lys Phe Asn Val Pro Leu Ala His Ala lie Met Ala 
465 470 475 480 

Gly Ala Asp lie Leu Val lie Pro Ser Arg Phe Glu Pro Cys Gly Leu 

485 490 495 

lie Gin Leu Gin Ala Met Arg Tyr Gly Thr Leu Pro Met Cys Ser Thr 

500 505 510 

Thr Gly Gly Leu Val Asp Thr Val Lys Glu Gly Phe Thr Gly Phe His 

515 520 525 

Met Gly Pro Phe Ser Val Glu Cys Asp Ala Val Asp Lys Ala Asp Val 

530 535 540 

Gin Lys lie Val Glu Thr Thr Lys Arg Ala Leu Lys Val Tyr Gly Thr 
545 550 555 560 

Pro Ala Phe Val Glu Met lie Lys Asn Cys Met Asn Gin Asp Leu Ser 

565 570 575 

Trp Lys Gly Pro Ala Lys Lys Trp Glu Gin Phe Leu Leu Ser Met Gly 

580 585 590 

Ala Ala Gly Ser Glu Pro Gly lie Asp Gly Glu Glu lie Ala Pro Leu 
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595 600 
Ala Lys Glu Asn Val Ala Thr Pro 
610 615 



605 



<210> 15 

<211> 25 

<212> DNA 

<213> Canna edulis 

<400> 15 

atggctgcta tgacggcatc acact 2J 

<210> 16 

<211> 25 

<212> DNA 

<213> Canna edulis 

<400> 16 

tcatggagta gctacatttt ccttg 2! 

<210> 17 
<211> 2274 
<212> DNA 

<213> Typha latifolia 

<220> 
<221> CDS 

<222> (115) . . . (1956) 
<400> 17 

tgagatagtg aggaagagag tgagagagct cacagtagtt tgagcaaact cctaagcttt 60 
tctctaatcc ttctatctga gagaaaagaa aagaacagaa agtgagcact tcca atg 117 



Met 
1 



get act gtg act gca tea cag ttt gta cca aag tgc ttg tat gge agt 
Ala Thr Val Thr Ala Ser Gin Phe Val Pro Lys Cys Leu Tyr Gly Ser 
5 10 15 



165 



gca gcc gat tec aac cca aga gca ttc cac aac agg aag att gca gat 
Ala Ala Asp Ser Asn Pro Arg Ala Phe His Asn Arg Lys lie Ala Asp 
20 25 30 



213 



ttg aag aac caa gcc act get tat cat gga etc aga tct caa aac tea 
Leu Lys Asn Gin Ala Thr Ala Tyr His Gly Leu Arg Ser Gin Asn Ser 
35 40 45 



261 



gta gac ttg ctt cag gtt agg act aaa get aaa aca act tee aag caa 
Val Asp Leu Leu Gin Val Arg Thr Lys Ala Lys Thr Thr Ser Lys Gin 
50 55 60 65 



309 



ttt aag aat ggt tgt tct act gtg aat ctg aga cct cca ega gcc gtg 
Phe Lys Asn Gly Cys Ser Thr Val Asn Leu Arg Pro Pro Arg Ala Val 
70 75 80 



357 



gtc ata tgt gga aaa ggg atg aac tta gte ttt gtt gga get gag atg 



405 
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Val lie Cys Gly Lys Gly Met Asn Leu Val Phe Val Gly Ala Glu Met 
85 90 95 



get cca tgg age aag act gga ggc ctt ggt gat gtt ctt gga gga etc 453 
Ala Pro Trp Ser Lys Thr Gly Gly Leu Gly Asp Val Leu Gly Gly Leu 
100 105 110 

cca ccg gca ttg gcg gca aat gga cat cga gtt atg gtt ata gcg cca 501 
Pro Pro Ala Leu Ala Ala Asn Gly His Arg Val Met Val He Ala Pro 

115 120 125 

cgt tat gat caa tac atg gat get tgg gat aea gat get ctt gtt gag 549 
Arg Tyr Asp Gin Tyr Met Asp Ala Trp Asp Thr Asp Ala Leu Val Glu 
130 135 140 145 

ttg aaa gtt ggg gat agg tgt gaa ace gtg cge ttc ttt cac tgc tat 597 
Leu Lys Val Gly Asp Arg Cys Glu Thr Val Arg Phe Phe His Cys Tyr 
150 155 160 

aaa aga gga gtt gat ega gtt ttt gte gat cac cet atg ttt ctt gcg 645 
Lys Arg Gly Val Asp Arg Val Phe Val Asp His Pro Met Phe Leu Ala 
\^ 165 170 175 

j;3 aag gtc tgg ggg aaa act ggt ggg aag att tat ggt cct aac act gga 693 

.c Lys Val Trp Gly Lys Thr Gly Gly Lys He Tyr Gly Pro Asn Thr Gly 

% 180 185 190 

:f as:; 
i 

'l! aea gac tat cag gae aat cag eta cge ttc age ttt eta tgc cag gca 741 

Thr Asp Tyr Gin Asp Asn Gin Leu Arg Phe Ser Phe Leu Cys Gin Ala 
1*^ 195 200 205 

lij gca ttg gaa get cct aga att eta aat etc aac aac agt gat tet ttc 789 

Ala Leu Glu Ala Pro Arg He Leu Asn Leu Asn Asn Ser Asp Ser Phe 
U 210 215 220 225 

pj. tct ggt cct tat ggg gaa gat gtt ate ttc att tgc aat gat tgg cac 837 

fir; Ser Gly Pro Tyr Gly Glu Asp Val He Phe He Cys Asn Asp Trp His 

230 235 240 

act tct ctt ctg cca tgc tac tta aag age atg tac cat ccc cgt ggc 885 
Thr Ser Leu Leu Pro Cys Tyr Leu Lys Ser Met Tyr His Pro Arg Gly 
245 250 255 

att tac aag aac gee aag gtt get ttc tgc att cac aat ata tea tac 933 
He Tyr Lys Asn Ala Lys Val Ala Phe Cys He His Asn He Ser Tyr 
260 265 270 

caa ggt cga ttt tct ccc tea gae ttc gaa ttt etc aat ctt ccg gag 981 
Gin Gly Arg Phe Ser Pro Ser Asp Phe Glu Phe Leu Asn Leu Pro Glu 
275 280 285 

aat ttc aaa tct tct ttc agt ttc att gat ggg tac aac aag cct gtg 1029 
Asn Phe Lys Ser Ser Phe Ser Phe He Asp Gly Tyr Asn Lys Pro Val 
290 295 300 305 

aag gga atg aag ata aat tgg atg aag gca gga ate tta gaa tea gac 1077 
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Lys Gly Met Lys He Asn Trp Met Lys Ala Gly He Leu Glu Ser Asp 
310 315 320 



agg gtg ttt aca gtg agt cca tat tat gca caa gag etc ctt tea gga 1125 
Arg Val Phe Thr Val Ser Pro Tyr Tyr Ala Gin Glu Leu Leu Ser Gly 
325 330 335 

gaa gaa agg gga gtc gag ttg gac aac att ttg cgt gtg acc agt ate 1173 
Glu Glu Arg Gly Val Glu Leu Asp Asn He Leu Arg Val Thr Ser He 
340 345 350 

aca gga att gtg aat gga atg gat gtt aat gag tgg aat cca tta aca 1221 
Thr Gly He Val Asn Gly Met Asp Val Asn Glu Trp Asn Pro Leu Thr 
355 360 365 

gac aag tat att tct gtt aat tat gat gca aaa cct gta atg gaa gca 1269 
Asp Lys Tyr He Ser Val Asn Tyr Asp Ala Lys Pro Val Met Glu Ala 
370 375 380 385 

aag cct ctt aac aag gaa gca ttg caa get gaa agt tgg ctt gcc tgt 1317 
Lys Pro Leu Asn Lys Glu Ala Leu Gin Ala Glu Ser Trp Leu Ala Cys 
390 395 400 

i;3 aga cag gga cat ccc tgt aat tgt att cat gga aga eta gag gag cag 1365 

Arg Gin Gly His Pro Cys Asn Cys He His Gly Arg Leu Glu Glu Gin 
i 405 410 415 

''f^ aaa gga tea gat att eta gca gca tec att cca gag ate atg gat gag 1413 

Lys Gly Ser Asp He Leu Ala Ala Ser He Pro Glu He Met Asp Glu 
''^ 420 425 430 

is:; 

aat gtt cag eta att att ctt gga act gge aag aag gaa atg gag aat 1461 

1"^ Asn Val Gin Leu He He Leu Gly Thr Gly Lys Lys Glu Met Glu Asn 

435 440 445 

i;3 cag ctt gag agt atg gag gaa atg tte eeg gac aag gtg agg gca gtt 1509 

•^ri Gin Leu Glu Ser Met Glu Glu Met Phe Pro Asp Lys Val Arg Ala Val 

•'"^ 450 455 460 465 

atg aag tte aat get ccc tta get cac cag atg aeg geg gga get gat 1557 
Met Lys Phe Asn Ala Pro Leu Ala His Gin Met Thr Ala Gly Ala Asp 
470 475 480 

ata att gtc att cca agt ega tte gaa cca tge gge ctt ate cag ttg 1605 
He He Val He Pro Ser Arg Phe Glu Pro Cys Gly Leu He Gin Leu 
485 490 495 

caa gge atg caa tat gga aeg cct tet geg tgt tec tec act ggt ggg 1653 
Gin Gly Met Gin Tyr Gly Thr Pro Ser Ala Cys Ser Ser Thr Gly Gly 
500 505 510 

ctt gtg gac aeg gtg aaa gaa gge aaa act gga tte cat atg gga cct 1701 
Leu Val Asp Thr Val Lys Glu Gly Lys Thr Gly Phe His Met Gly Pro 
515 520 525 

tte agt get gaa tge gaa gtg gtc gat ctt tct gat gta aag aaa gtt 1749 
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Phe Ser Ala Glu Cys Glu Val Val Asp Leu Ser Asp Val Lys Lys Val 
530 535 540 545 



gtc aca act gtg aaa cgc gca ctt aag gtc ate ggc aca cct gcc ttt 1797 
Val Thr Thr Val Lys Arg Ala Leu Lys Val He Gly Thr Pro Ala Phe 
550 555 560 

gag gat atg ate aag aat tgc atg gca caa gac etc tea tgg aag ggg 1845 
Glu Asp Met He Lys Asn Cys Met Ala Gin Asp Leu Ser Trp Lys Gly 
565 570 575 

cct gca aag aac tgg gag caa gtt eta ctg aac ttg gga gtt gcg gga 1893 
Pro Ala Lys Asn Trp Glu Gin Val Leu Leu Asn Leu Gly Val Ala Gly 
580 585 590 

agt gaa cca gga tat gat gga gaa gag att gtt cct ctt get aag gaa 1941 
Ser Glu Pro Gly Tyr Asp Gly Glu Glu He Val Pro Leu Ala Lys Glu 
595 600 605 

aat gtg gca act cct tgaaattaaa cagctctata atctatgtat aaaccttgcc 1996 
Asn Val Ala Thr Pro 

U 610 

S gtggaaaaac tgatgtcatt gtaagtctct tcaggtgttc tcctcagcag gaggaaagaa 2056 

tatctactgc agaaagaact atataaatat atatatatat atgataagta atatcttaat 2116 

[jz taagaactct ataattgctt gctttcacet cataattcgc tgaataaate tctcgtactc 2X76 

i'K ctattcctaa tttatgctgt atgttgtaaa tattgtgata caaatatage taagtttcct 2236 

tctaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaa 2274 

^'^ <210> 18 

<211> 614 
□ <212> PRT 

<213> Typha latifolia 

Ui, <400> 18 
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Thr 
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Ser 
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Phe 
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Pro Lys Cys Leu Tyr Gly 
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Ser 


Ala 


Ala 
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Ser 
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Ala 


Phe 


His Asn Arg Lys He Ala 
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25 




30 


Asp 


Leu 


Lys 


Asn 


Gin 


Ala 


Thr 


Ala 


Tyr 


His 


Gly Leu Arg Ser Gin Asn 






35 










40 






45 


Ser 


Val 


Asp 


Leu 


Leu 


Gin 


Val 


Arg 


Thr 


Lys 


Ala Lys Thr Thr Ser Lys 




50 










55 








60 


Gin 


Phe 


Lys 


Asn 


Gly 


Cys 


Ser 


Thr 


Val 


Asn 


Leu Arg Pro Pro Arg Ala 


65 










70 










75 80 


Val 


Val 


He 


Cys 


Gly 


Lys 


Gly 


Met 


Asn 


Leu 


Val Phe Val Gly Ala Glu 










85 










90 


95 


Met 


Ala 


Pro 


Trp 


Ser 


Lys 


Thr 


Gly 


Gly 


Leu 


Gly Asp Val Leu Gly Gly 








100 










105 




110 


Leu 


Pro 


Pro 


Ala 


Leu 


Ala 


Ala 


Asn 


Gly 


His 


Arg Val Met Val He Ala 






115 










120 






125 


Pro 


Arg 


Tyr 


Asp 


Gin 


Tyr 


Met 


Asp 


Ala 


Trp 


Asp Thr Asp Ala Leu Val 




130 










135 








140 


Glu 


Leu 


Lys 


Val 


Gly 


Asp 


Arg 


Cys 


Glu 


Thr 


Val Arg Phe Phe His Cys 


145 










150 










155 160 


Tyr 


Lys 


Arg 


Gly 


Val 


Asp 


Arg 


Val 


Phe 


Val 


Asp His Pro Met Phe Leu 
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165 170 175 

Ala Lys Val Trp Gly Lys Thr Gly Gly Lys lie Tyr Gly Pro Asn Thr 

180 185 190 

Gly Thr Asp Tyr Gin Asp Asn Gin Leu Arg Phe Ser Phe Leu Cys Gin 

195 200 205 

Ala Ala Leu Glu Ala Pro Arg lie Leu Asn Leu Asn Asn Ser Asp Ser 

210 215 220 

Phe Ser Gly Pro Tyr Gly Glu Asp Val lie Phe He Cys Asn Asp Trp 
225 230 235 240 

His Thr Ser Leu Leu Pro Cys Tyr Leu Lys Ser Met Tyr His Pro Arg 

245 250 255 

Gly He Tyr Lys Asn Ala Lys Val Ala Phe Cys He His Asn He Ser 

260 265 270 

Tyr Gin Gly Arg Phe Ser Pro Ser Asp Phe Glu Phe Leu Asn Leu Pro 

275 280 285 

Glu Asn Phe Lys Ser Ser Phe Ser Phe He Asp Gly Tyr Asn Lys Pro 

290 295 300 

Val Lys Gly Met Lys He Asn Trp Met Lys Ala Gly He Leu Glu Ser 
305 310 315 320 

Asp Arg Val Phe Thr Val Ser Pro Tyr Tyr Ala Gin Glu Leu Leu Ser 

325 330 335 

Gly Glu Glu Arg Gly Val Glu Leu Asp Asn He Leu Arg Val Thr Ser 

340 345 350 

He Thr Gly He Val Asn Gly Met Asp Val Asn Glu Trp Asn Pro Leu 

355 360 365 

Thr Asp Lys Tyr He Ser Val Asn Tyr Asp Ala Lys Pro Val Met Glu 

370 375 380 

Ala Lys Pro Leu Asn Lys Glu Ala Leu Gin Ala Glu Ser Trp Leu Ala 
385 390 395 400 

Cys Arg Gin Gly His Pro Cys Asn Cys He His Gly Arg Leu Glu Glu 

405 410 415 

Gin Lys Gly Ser Asp He Leu Ala Ala Ser He Pro Glu He Met Asp 

420 425 430 

Glu Asn Val Gin Leu He He Leu Gly Thr Gly Lys Lys Glu Met Glu 

435 440 445 

Asn Gin Leu Glu Ser Met Glu Glu Met Phe Pro Asp Lys Val Arg Ala 

450 455 460 

Val Met Lys Phe Asn Ala Pro Leu Ala His Gin Met Thr Ala Gly Ala 
465 470 475 480 

Asp He He Val He Pro Ser Arg Phe Glu Pro Cys Gly Leu He Gin 

485 490 495 

Leu Gin Gly Met Gin Tyr Gly Thr Pro Ser Ala Cys Ser Ser Thr Gly 

500 505 510 

Gly Leu Val Asp Thr Val Lys Glu Gly Lys Thr Gly Phe His Met Gly 

515 520 525 

Pro Phe Ser Ala Glu Cys Glu Val Val Asp Leu Ser Asp Val Lys Lys 

530 535 540 

Val Val Thr Thr Val Lys Arg Ala Leu Lys Val He Gly Thr Pro Ala 
545 550 555 560 

Phe Glu Asp Met He Lys Asn Cys Met Ala Gin Asp Leu Ser Trp Lys 

565 570 575 

Gly Pro Ala Lys Asn Trp Glu Gin Val Leu Leu Asn Leu Gly Val Ala 

530 585 590 

Gly Ser Glu Pro Gly Tyr Asp Gly Glu Glu He Val Pro Leu Ala Lys 

595 600 605 

Glu Asn Val Ala Thr Pro 



25 



610 



<210> 19 
<211> 25 
<212> DNA 

<213> Typha latifolia 
<400> 19 

atggctactg tgactgcatc acagt 25 

<210> 20 
<211> 25 
<212> DNA 

<213> Typha latifolia 
<400> 20 

tcaaggagtt gccacatttt cctta 25 

<210> 21 

<211> 2067 

<212> DNA 

<213> Tulipa fosteriana 

D <220> 

,C <221> CDS 

■ C <222> (58) . . . (1857) 

<400> 21 

"fj ccaaaaccct aacaaggtac ttcct caeca actctctaat cctagcagag aactcca atg 60 

1 

if 9Z 

M 

H" get acc acg acg gcc get eeg cat tte ate ate tee aag agt tgg tat 108 

Ala Thr Thr Thr Ala Ala Pro His Phe lie lie Ser Lys Ser Trp Tyr 

Mi: 5 10 15 

■iT; gag ttg gag eea aaa ggg tte ate aag agt ttg age aae cea tee eee 156 

Glu Leu Glu Pro Lys Gly Phe lie Lys Ser Leu Ser Asn Pro Ser Pro 

20 25 30 

ggc tte cgc ggt ctg aga cet etg aag eeg gtg ggt teg ctg cag atg 204 
Gly Phe Arg Gly Leu Arg Pro Leu Lys Pro Val Gly Ser Leu Gin Met 
35 40 45 

cga etc aae aeg aaa tea acc cec aaa gtt ggt age tet gtc gtt gcg 252 
Arg Leu Asn Thr Lys Ser Thr Pro Lys Val Gly Ser Ser Val Val Ala 
50 55 60 65 

cct acg gtc gaa act aca ggg atg aae etg gtg tte gtc ggg acc gag 300 
Pro Thr Val Glu Thr Thr Gly Met Asn Leu Val Phe Val Gly Thr Glu 
70 75 80 

acg ggt eeg tac age aag ace ggc ggg etc ggg gat gtg eta gga ggg 348 
Thr Gly Pro Tyr Ser Lys Thr Gly Gly Leu Gly Asp Val Leu Gly Gly 
85 90 95 
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tta ccg ccc gcc ctg gcg gcg aga ggg cat egg gtc atg gtt gtc act 396 
Leu Pro Pro Ala Leu Ala Ala Arg Gly His Arg Val Met Val Val Thr 
100 105 110 

ccg egg tac gat cag tac aag gat gca tgg gac aca aac act gtg ctt 444 
Pro Arg Tyr Asp Gin Tyr Lys Asp Ala Trp Asp Thr Asn Thr Val Leu 
115 120 125 



gag ate aaa gtc ggg gat aaa atg gag acg gtt cgt ttc ttc cae etc 
Glu lie Lys Val Gly Asp Lys Met Glu Thr Val Arg Phe Phe His Leu 
130 135 140 145 

cat aag agg ggg gtg gat agg gtg ttt att gat cae cet tgg ttt ctt 
His Lys Arg Gly Val Asp Arg Val Phe He Asp His Pro Trp Phe Leu 
150 155 160 



cac act gga cct ctt cca tgc tac ttg aag agt gtg tat aaa tea gaa 
His Thr Gly Pro Leu Pro Cys Tyr Leu Lys Ser Val Tyr Lys Ser Glu 
230 235 240 

gga tta tat gag agt gcc aag gtt gcc ttt tgc att eat aat atg gca 
Gly Leu Tyr Glu Ser Ala Lys Val Ala Phe Cys He His Asn Met Ala 
245 250 255 

tac caa ggc aga ttc gcc ttt cct gat ttc teg ctt etc aac ctt cca 
Tyr Gin Gly Arg Phe Ala Phe Pro Asp Phe Ser Leu Leu Asn Leu Pro 

260 265 270 

gac aca ttt aaa tec teg ttt gat ttc ttc gat gga tat aca aaa cct 
Asp Thr Phe Lys Ser Ser Phe Asp Phe Phe Asp Gly Tyr Thr Lys Pro 
275 280 285 



492 



540 



gag aag gtt tgg ggg aaa ace ggt ggg aaa ttg tat ggt cct gtt act 588 
Glu Lys Val Trp Gly Lys Thr Gly Gly Lys Leu Tyr Gly Pro Val Thr 
165 170 175 

gga act gat tat gat gat aac cag eta egg ttc agt ctt ctg tgt cag 636 
Gly Thr Asp Tyr Asp Asp Asn Gin Leu Arg Phe Ser Leu Leu Cys Gin 
180 185 190 

get get ttg gag get cca aga gtt eta aat etc aac aac agt aaa tat 684 

Ala Ala Leu Glu Ala Pro Arg Val Leu Asn Leu Asn Asn Ser- Lys Tyr 
195 200 205 

ttt tet gga cca tat ggt gaa gat gtc gtt ttt att gcg aac gat tgg 732 
Phe Ser Gly Pro Tyr Gly Glu Asp Val Val Phe He Ala Asn Asp Trp 
210 215 220 225 



780 



828 



876 



924 



gtg aaa ggt aga aaa at a aat tgg atg aag get gga ata ttg gaa gcg 972 
Val Lys Gly Arg Lys He Asn Trp Met Lys Ala Gly He Leu Glu Ala 

290 295 300 305 

gac act gtt gta act gtg age ccg tat tat get aaa gag etc gtc tct 1020 
Asp Thr Val Val Thr Val Ser Pro Tyr Tyr Ala Lys Glu Leu Val Ser 
310 315 320 
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gga gaa gat aga ggt gtc gag ttg gac aac gtt ctg cgc ttg agg ggc 1068 
Gly Glu Asp Arg Gly Val Glu Leu Asp Asn Val Leu Arg Leu Arg Gly 
325 330 335 

gtc aaa gga att gtg aat ggg atg gat act aat gtg tgg aat cca ttg 1116 
Val Lys Gly lie Val Asn Gly Met Asp Thr Asn Val Trp Asn Pro Leu 
340 345 350 

aca gac aaa ttt ate act gca aat tac gat gca aca atg gta aca gag 1164 
Thr Asp Lys Phe lie Thr Ala Asn Tyr Asp Ala Thr Met Val Thr Glu 
355 360 365 

gca aaa cgt gtt aat aag caa gaa tta caa gca gaa gtt ggc ttg cct 1212 
Ala Lys Arg Val Asn Lys Gin Glu Leu Gin Ala Glu Val Gly Leu Pro 
370 375 380 385 

gta gat cca gac att cct gtt ata gtt ttt gtt gga agg ctg gag gag 1260 
Val Asp Pro Asp lie Pro Val lie Val Phe Val Gly Arg Leu Glu Glu 
390 395 400 



cag aaa ggt tea gat att eta get gca gca att cca gaa tta atg gat 
Gin Lys Gly Ser Asp lie Leu Ala Ala Ala lie Pro Glu Leu Met Asp 
405 410 415 



1308 



S gag aac gtt cag ate ata att ctt gga act ggc aag aaa cac etc gaa 1356 

t; Glu Asn Val Gin lie lie lie Leu Gly Thr Gly Lys Lys His Leu Glu 

jl 420 425 430 

sr.3 

aag gag ctt gaa gaa ata gaa gaa caa ttt cca gac aag atg aga ctt 1404 
Lys Glu Leu Glu Glu lie Glu Glu Gin Phe Pro Asp Lys Met Arg Leu 
435 440 445 

« gtt gcg aaa ttc aat gtt ccg ttg get cat atg atg atg get gga ggt 1452 

Val Ala Lys Phe Asn Val Pro Leu Ala His Met Met Met Ala Gly Gly 
450 455 460 465 

n gat ttt ata ata att cct agt aga ttt gag ccg tgt ggg ctt att cag 1500 

Asp Phe lie lie He Pro Ser Arg Phe Glu Pro Cys Gly Leu He Gin 
470 475 480 

ctt gaa ggc atg aaa tat ggg atg cca gee ata tgt tec ace ace ggt 1548 
Leu Glu Gly Met Lys Tyr Gly Met Pro Ala He Cys Ser Thr Thr Gly 
485 490 495 

ggt ctt gta gac aca ate agg gaa ggc ttc ace gga ttt cac atg ggt 1596 
Gly Leu Val Asp Thr He Arg Glu Gly Phe Thr Gly Phe His Met Gly 
500 505 510 

gee ttc act gtt gag tgt gaa act gtt gat ccg gtg gat gtg gcg gga 1644 
Ala Phe Thr Val Glu Cys Glu Thr Val Asp Pro Val Asp Val Ala Gly 
515 520 525 

att gtt aaa act gta aag agg gee ctt aag gtc tat gga act cca gee 1692 
He Val Lys Thr Val Lys Arg Ala Leu Lys Val Tyr Gly Thr Pro Ala 
530 535 540 545 
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ttc age gaa atg gtt cag aac tgc atg get caa gat cac tea tgg aag 
Phe Ser Glu Met Val Gin Asn Cys Met Ala Gin Asp His Ser Trp Lys 
550 555 560 

gaa cct gca aaa aaa tgg gaa gag eta cte ctg gga etg gaa gtc gae 
Glu Pro Ala Lys Lys Trp Glu Glu Leu Leu Leu Gly Leu Glu Val Asp 
565 570 575 

ggc age gaa eet ggg ttt gat ggg gag gaa att get ect ett gca aag 
Gly Ser Glu Pro Gly Phe Asp Gly Glu Glu lie Ala Pro Leu Ala Lys 
580 585 590 

gaa aat gtg get get eea tte tagtgatetg tatgeegtet teaageeate 
Glu Asn Val Ala Ala Pro Phe 
595 600 

tcatgetaac ateettgagt eataaattta tgtattagtg ageccttccc ttatgtteag 
tgettetatg ttagtggtgt ateatteatg agatgtataa tttetegtgg aagteeagac 
ttgtaagaat aatetetttg ataaggeatg eagateggat ataaaaaaaa aaaaaaaaaa 

<210> 22 
<211> 600 

<212> PRT 

<213> Tulipa fosteriana 
<400> 22 



Met 


Ala Thr 


Thr 


Thr 


Ala 


Ala 


Pro His 


Phe 


He 


He 


Ser 


Lys 


Ser 


Trp 


1 






5 








10 










15 




Tyr 


Glu Leu 


Glu 


Pro 


Lys 


Gly 


Phe He 


Lys 


Ser 


Leu 


Ser 


Asn 


Pro 


Ser 






20 








25 










30 






Pro 


Gly Phe 


Arg 


Gly Leu 


Arg 


Pro Leu 


Lys 


Pro 


Val 


Gly 


Ser 


Leu 


Gin 




35 










40 








45 








Met 


Arg Leu 


Asn 


Thr 


Lys 


Ser 


Thr Pro 


Lys 


Val 


Gly 


Ser 


Ser 


Val 


Val 




50 








55 








60 










Ala 


Pro Thr 


Val 


Glu 


Thr 


Thr 


Gly Met 


Asn 


Leu 


Val 


Phe 


Val 


Gly 


Thr 


65 








70 








75 










80 


Glu 


Thr Gly 


Pro 


Tyr 


Ser 


Lys 


Thr Gly 


Gly 


Leu 


Gly 


Asp 


Val 


Leu 


Gly 








85 








90 










95 




Gly 


Leu Pro 


Pro 


Ala 


Leu 


Ala 


Ala Arg 


Gly 


His 


Arg 


Val 


Met 


Val 


Val 






100 








105 










110 






Thr 


Pro Arg 


Tyr 


Asp 


Gin 


Tyr 


Lys Asp 


Ala 


Trp 


Asp 


Thr 


Asn 


Thr 


Val 




115 










120 








125 








Leu 


Glu He 


Lys 


Val 


Gly 


Asp 


Lys Met 


Glu 


Thr 


Val 


Arg 


Phe 


Phe 


His 




130 








135 








140 










Leu 


His Lys 


Arg 


Gly Val 


Asp 


Arg Val 


Phe 


He 


Asp 


His 


Pro 


Trp 


Phe 


145 








150 








155 










160 


Leu 


Glu Lys 


Val 


Trp Gly 


Lys 


Thr Gly 


Gly 


Lys 


Leu 


Tyr 


Gly 


Pro 


Val 








165 








170 










175 




Thr 


Gly Thr 


Asp 


Tyr Asp 


Asp 


Asn Gin 


Leu 


Arg 


Phe 


Ser 


Leu 


Leu 


Cys 






180 








185 










190 






Gin 


Ala Ala 


Leu 


Glu 


Ala 


Pro 


Arg Val 


Leu 


Asn 


Leu 


Asn 


Asn 


Ser 


Lys 




195 










200 








205 








Tyr 


Phe Ser 


Gly 


Pro 


Tyr 


Gly 


Glu Asp 


Val 


Val 


Phe 


He 


Ala 


Asn 


Asp 




210 








215 








220 










Trp 


His Thr 


Gly 


Pro 


Leu 


Pro 


Cys Tyr 


Leu 


Lys 


Ser 


Val 


Tyr 


Lys 


Ser 


225 








230 








235 










240 
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Glu 


Gly Leu Tyr Glu Ser 


Ala 


Lys 


Val Ala 


Phe Cys He His Asn Met 




245 






250 


255 


a 


Tyr Gin Gly Arg Phe Ala 


Phe 


Pto Asn 


Phe Ser Leu Leu Asn Leu 




260 






265 


270 




Asp Thr Phe Lys Ser 


Ser 


Phe 


Asp Phe 


Phe Asp Gly Tyr Thr Lys 




275 




^ O V 




285 


Pico 


Val Lys Gly Arg Lys 


He 


Asn 


Trp Met 


Lys Ala Gly He Leu Glu 




290 


295 






300 


Jn.A.CL 


Asp Thr Val Val Thr 


Val 


Ser 


Pro Tyr 


Tvr Ala Lvs Glu Leu Val 


"3 n R 


310 








"^1 R 320 

J i J ^ 


Got* 


Gly Glu Asp Arg Gly Val 


Glu 




Asn Val Leu Arcr Leu Arcr 




325 






n 


335 




Val Lys Gly He Val Asn 


\j J- y 




Tlrr Acjn Val TrT> Asn Pro 




340 










Li6ll 


Thr Asp Lys Phe He 


Thr 


Ala 


.nOll X jr JL 


A<5n Ala Thr Met Val Thr 




355 




J O \J 




O O J 




Ala Lys Arg Val Asn Lys 


m n 


\JJL U. J-icLL 


m n AT A Olii Val Glv Leu 




370 


375 






o o u 


Pro 


Val Asp Pro Asp He 


Pro 


\fcLl. 


±±6 vaLJL 


Pbo Val nlv Atct Ti^aii rtlii 
XT lie; VdJ. vjiy fix^ jucu. vjj-u. 


3 85 


390 








"3 Q n: Ann 




Gin Lys Gly Ser Asp 


He 


Leu 


jOlI a AT ;q 






405 






4 J.U 


ft J.D 


Asp 


Glu Asn Val Gin He 


He 


Tl o 


j-icu. V3x.y 


xxi^ oxy juysd j_iyo jculo jjcu 




420 








A n 
*t o U 




Lys Glu Leu Glu Glu 


He 


V3±U 


VaXU oJ.Il 


TiV> Ov*/^ TioT^ Ta^c! MoI" Tivn 
JrXie IriO /iop Jjyo fiCL. i-ixy 




435 




44U 




A A c: 


Leu 


Val Ala Lys Phe Asn 


Val 


Pro 




Tin a Mot- Mo-f- Mot" Al m -w 




450 


455 






A c n 


oiy 


Asp Phe He He He 


Pro 


Ser 


Arg iriie 


oXU irXO V^yfc> VjXy juc;U. XXc 


4oo 


470 








A "7 C AQ n 


r*i n 


Leu Glu Gly Met Lys 


Tyr 


m V 

\3j^y 


Mot" Pt*o 


Al a Tl Pv*! Pl*^?" THt" Thr* 
i-)bXA xxc: o XXJ.J. j.xxa. 




485 








A Q R 




Gly Leu Val Asp Thr 


He 


Arg 


vjxu vaxy 


JtrXlC ±X1X ^jxy ±rilc= nxo x^icSC 




500 








OXU 




Ala Phe Thr Val Glu 


Cys 


\JX u. 


±11X. Vet J. 


Acfn PT*f^ Val Aqt^ Val Al a 




515 












He Val Lys Thr Val 


Lys 


Arg 


AXa Leu 


Xiyo VdX vjxy xxxx irnj 




530 


535 






o*±u 




Phe Ser Glu Met Val 


Gin 


Asn 


v«, y o VIKZ L. 


raXd <0TX11 dTXO^ XiXO i^CX X JL ^ 


545 


550 








bob bbU 


Lys 


Glu Pro Ala Lys Lys Trp 


Glu 


Glu Leu 


Leu Leu Gly Leu Glu Val 




565 






570 


575 


Asp 


Gly Ser Glu Pro Gly 


Phe 


Asp 


Gly Glu 


Glu He Ala Pro Leu Ala 
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585 


590 


Lys 


Glu Asn Val Ala Ala 


Pro 


Phe 








595 




600 







<210> 23 
<211> 25 
<212> DNA 

<213> Tulipa fosteriana 

<400> 23 
atggctacca cgacggccgc tccgc 

<210> 24 



30 



<211> 25 
<212> DNA 

<213> Tulipa fosteriana 

<400> 24 
ctagaatgga gcagccacat tttcc 

<210> 25 
<211> 2418 
<212> DNA 

<213> Typha latifolia 

<220> 

<221> CDS 

<222> (1) . . . (2418) 



<400> 25 

atg agt gtt ggt aaa gcc agg tct ttt aga gtc aga aag cgt gaa age 

Met Ser Val Gly Lys Ala Arg Ser Phe Arg Val Arg Lys Arg Glu Ser 
15 10 15 



ttg gtg ggt ctg cga gcc act ggg aaa agt ggt age ttt gaa gag gaa 96 
Leu Val Gly Leu Arg Ala Thr Gly Lys Ser Gly Ser Phe Glu Glu Glu 
20 25 30 

ggg g^g g^g ^g^ g^g ggt gtt ggt cgt gcg ggt gtt ggt gat gat get 144 
Gly Glu Glu Arg Glu Gly Val Gly Arg Ala Gly Val Gly Asp Asp Ala 
35 40 45 

ett cgt gca acg att gat aag age aat gag att ctt gca ate cac agt 192 
Leu Arg Ala Thr lie Asp Lys Ser Asn Glu lie Leu Ala lie His Ser 
50 55 60 

aac eta ctt caa cag att gca aaa aga aag aat att gtt tea tea ate 240 
Asn Leu Leu Gin Gin lie Ala Lys Arg Lys Asn lie Val Ser Ser lie 
65 70 75 80 

aga agt gae gta act aag gaa gaa aat gat tea agt tct tat gtt gag 288 
Arg Ser Asp Val Thr Lys Glu Glu Asn Asp Ser Ser Ser Tyr Val Glu 
85 90 95 



aag gaa aat ttg gag cea age agt gga gag caa aat ggg aag tac aaa 336 
Lys Glu Asn Leu Glu Pro Ser Ser Gly Glu Gin Asn Gly Lys Tyr Lys 
100 105 110 

age ggc gcc gtt cet aat aat tat tee caa ttg get caa gat gat aca 384 
Ser Gly Ala Val Pro Asn Asn Tyr Ser Gin Leu Ala Gin Asp Asp Thr 
115 120 125 

tct gag aat cca ctt gtt aat tec ttt gga ggt tct cca aaa gat aac 432 
Ser Glu Asn Pro Leu Val Asn Ser Phe Gly Gly Ser Pro Lys Asp Asn 
130 135 140 



gta gaa get gtt gaa ttt cag gtg aga caa tea gca gta gat get ttt 
Val Glu Ala Val Glu Phe Gin Val Arg Gin Ser Ala Val Asp Ala Phe 
145 150 155 160 



31 



gga aga cct gaa gaa ccc agt ttg ggg acg acg aag att etc tea cca 528 
Gly Arg Pro Glu Glu Pro Ser Leu Gly Thr Thr Lys He Leu Ser Pro 
165 170 175 

ttt tat ctt gaa get gaa tct gat ggt get aaa gaa gag aat get gaa 576 
Phe Tyr Leu Glu Ala Glu Ser Asp Gly Ala Lys Glu Glu Asn Ala Glu 

180 185 190 

gat ett gta gaa gea aaa ttg gat agt gta eat gte aaa gat gat ttg 624 
Asp Leu Val Glu Ala Lys Leu Asp Ser Val His Val Lys Asp Asp Leu 
195 200 205 

aat ect ggg gaa gaa aat gag gtt eet ett cct ttg get ggg gea aat 672 
Asn Pro Gly Glu Glu Asn Glu Val Pro Leu Pro Leu Ala Gly Ala Asn 
210 215 220 

gte atg aae ate ata gta gtt get gea gaa tgt get cct tgg tec aaa 720 
Val Met Asn He He Val Val Ala Ala Glu Cys Ala Pro Trp Ser Lys 
225 230 235 240 

aea ggt ggg ctt gga gat gtt gea gga gea ttg ecg aag get ttg gee 768 
Thr Gly Gly Leu Gly Asp Val Ala Gly Ala Leu Pro Lys Ala Leu Ala 
□ 245 250 255 

'f; aga aga gga eat agg gte atg gtt gtg gea cca agg tat gga aae tat 816 

f J Arg Arg Gly His Arg Val Met Val Val Ala Pro Arg Tyr Gly Asn Tyr 

;i 260 265 270 



get gaa ccc caa gat ata gga gte cge aaa tae tac aag gtt eat ggg 864 
Ala Glu Pro Gin Asp He Gly Val Arg Lys Tyr Tyr Lys Val His Gly 
275 280 285 

cag gat atg gaa gta act tat tte eat get tat ate gac ggt gtg gat 912 
Gin Asp Met Glu Val Thr Tyr Phe His Ala Tyr He Asp Gly Val Asp 
290 295 300 

ttt gtt ttt atg gat agt cca gae tte egt eae egg ggg aat egt att 960 
Phe Val Phe Met Asp Ser Pro Asp Phe Arg His Arg Gly Asn Arg He 
305 310 315 320 

tat gag gga aae ega gtg gat ate tta aaa egt atg att ttg tte tge 1008 
Tyr Glu Gly Asn Arg Val Asp He Leu Lys Arg Met He Leu Phe Cys 
325 330 335 

aag gea get gta gag gtt eet tgg eat gtt cca tgt ggt ggc tte tgt 1056 
Lys Ala Ala Val Glu Val Pro Trp His Val Pro Cys Gly Gly Phe Cys 
340 345 350 

tat gga gat ggt aat ttg get tte ate acg aat gat tgg cat act get 1104 
Tyr Gly Asp Gly Asn Leu Ala Phe He Thr Asn Asp Trp His Thr Ala 
355 360 365 

etc ttg eet gtt tat etg aag gea tat tat egt gae aat ggc ttg atg 1152 
Leu Leu Pro Val Tyr Leu Lys Ala Tyr Tyr Arg Asp Asn Gly Leu Met 
370 375 380 
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aaa tat get egg tct gtt ctg gta ata cac aac ata gcc cac cag ggt 1200 
Lys Tyr Ala Arg Ser Val Leu Val He His Asn He Ala His Gin Gly 
385 390 395 400 

cgt ggt cct gta gat gac ttc aaa ttt gtg ggc ttg ccg gat cac tac 1248 
Arg Gly Pro Val Asp Asp Phe Lys Phe Val Gly Leu Pro Asp His Tyr 
405 410 415 

ttg gac ctt ttc aga ttg tat gac ccc gtc gga ggt gaa cac etc aat 1296 
Leu Asp Leu Phe Arg Leu Tyr Asp Pro Val Gly Gly Glu His Leu Asn 
420 425 430 

att ttt get get ggc ctg aag act get gac ega gtg gtt act gtt age 1344 
He Phe Ala Ala Gly Leu Lys Thr Ala Asp Arg Val Val Thr Val Ser 
435 440 445 

cat ggt tat gca tgg gag ctg aaa aca tea gaa ggt ggt tgg ggc eta 1392 
His Gly Tyr Ala Trp Glu Leu Lys Thr Ser Glu Gly Gly Trp Gly Leu 
450 455 460 

cat gaa att ata aat gaa agt aac tgg aag ttt caa ggt att gta aat 1440 
His Glu He He Asn Glu Ser Asn Trp Lys Phe Gin Gly He Val Asn 
465 470 475 480 

ggc att gat gca aag gag tgg age ccc gaa ttt gat gtg cac ctt aaa 1488 
Gly He Asp Ala Lys Glu Trp Ser Pro Glu Phe Asp Val His Leu Lys 
485 490 495 

tec gat gga tac aca aat tat tct eta gat act tta gag atg ggt aag 1536 
Ser Asp Gly Tyr Thr Asn Tyr Ser Leu Asp Thr Leu Glu Met Gly Lys 
500 505 510 

cca gta tgt aag get get ttg cag cga gag gtc ggt ctg cct gtt cgt 1584 
Pro Val Cys Lys Ala Ala Leu Gin Arg Glu Val Gly Leu Pro Val Arg 
515 520 525 

gat aat gta ccc ate att gca ttc att gga agg tta gac cac cag aaa 1632 
Asp Asn Val Pro He He Ala Phe He Gly Arg Leu Asp His Gin Lys 
530 535 540 

ggc gtc gat etc att gcc gag gcc atg cct tgg att gtc agt cat gat 1680 
Gly Val Asp Leu He Ala Glu Ala Met Pro Trp He Val Ser His Asp 
545 550 555 560 

gtt caa gta gtc atg tta ggc aeg ggg agg caa gac ctt gag aat tta 1728 
Val Gin Val Val Met Leu Gly Thr Gly Arg Gin Asp Leu Glu Asn Leu 
565 570 575 

ctg agg aac ttt gag ggt caa cac agg gac aaa gtt aga gca tgg gtt 1776 
Leu Arg Asn Phe Glu Gly Gin His Arg Asp Lys Val Arg Ala Trp Val 
580 585 590 

gca ttt tea gta aag atg gcg cat aga att aca gca ggt gcc gac ate 1824 
Ala Phe Ser Val Lys Met Ala His Arg He Thr Ala Gly Ala Asp He 
595 600 605 
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etc atg atg cct teg agg ttt gag cca tgc gga ttg aac cag ctt tac 1872 
Leu Met Met Pro Ser Arg Phe Glu Pro Cys Gly Leu Asn Gin Leu Tyr 
610 615 620 

gca atg atg tat gga acc att cca gtg gtg cat get gtt ggg ggc ctt 1920 
Ala Met Met Tyr Gly Thr He Pro Val Val His Ala Val Gly Gly Leu 

625 630 635 640 

aga gat aca gtg act caa ttt gat cct ttc aac gag tct ggt ctt ggt 1968 
Arg Asp Thr Val Thr Gin Phe Asp Pro Phe Asn Glu Ser Gly Leu Gly 
645 650 655 

tgg acc ttc gac agg gca gag gca gga aag ctg ate cat gca ttg aat 2016 
Trp Thr Phe Asp Arg Ala Glu Ala Gly Lys Leu He His Ala Leu Asn 

660 665 670 

aac tgc ttg aat aca tac tgg aat tac aag gac agt tgg aag ggt ctt 2064 
Asn Cys Leu Asn Thr Tyr Trp Asn Tyr Lys Asp Ser Trp Lys Gly Leu 
675 680 685 

i''^ caa aca aga ggg atg atg caa gat ctt age tgg gat aat get get cag 2112 

1 3 Gin Thr Arg Gly Met Met Gin Asp Leu Ser Trp Asp Asn Ala Ala Gin 

O 690 695 700 

i; b'.' 

..b caa tac gag gat gtc ctt gtt gca gee aag tac caa tgg tga ttc ttc 2160 

Iff Gin Tyr Glu Asp Val Leu Val Ala Ala Lys Tyr Gin Trp * Phe Phe 

■'p 705 710 715 

j - H 

' " tec ate aca tgt gtg tta att gag ate tat cga gag atg atg ata atg 2208 

'L.. Ser He Thr Cys Val Leu He Glu He Tyr Arg Glu Met Met He Met 

□ 720 725 730 735 

gtc tat atg tga gat cat agt ttc aga tat gcg gca gca tgc aaa tag 2256 
M» Val Tyr Met * Asp His Ser Phe Arg Tyr Ala Ala Ala Cys Lys * 

In 740 745 

I'll 

atg aaa ttt ttt tgg etc atg ctg gaa cat gta aat tgt ttc tct ttt 2304 

Met Lys Phe Phe Trp Leu Met Leu Glu His Val Asn Cys Phe Ser Phe 
750 755 760 765 

ttt cca ttt ttg ccc tgc act ctg tac aga gga agg agg aaa caa ttg 2352 
Phe Pro Phe Leu Pro Cys Thr Leu Tyr Arg Gly Arg Arg Lys Gin Leu 
770 775 780 

ctg aaa act gtg gag gtc tgt gta ccc tat att tct age ttt tat taa 2400 
Leu Lys Thr Val Glu Val Cys Val Pro Tyr He Ser Ser Phe Tyr * 
785 790 795 

tgc aag tag ttc ttc gtt 2418 
Cys Lys * Phe Phe Val 
800 
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<212> PRT 

<213> Typha latifolia 
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Leu Asp Leu Phe Arg Leu Tyr Asp Pro Val Gly Gly Glu His Leu Asn 

420 425 430 

lie Phe Ala Ala Gly Leu Lys Thr Ala Asp Arg Val Val Thr Val Ser 

435 440 445 

His Gly Tyr Ala Trp Glu Leu Lys Thr Ser Glu Gly Gly Trp Gly Leu 

450 455 460 

His Glu lie lie Asn Glu Ser Asn Trp Lys Phe Gin Gly lie Val Asn 
465 470 475 480 

Gly He Asp Ala Lys Glu Trp Ser Pro Glu Phe Asp Val His Leu Lys 

485 490 495 

Ser Asp Gly Tyr Thr Asn Tyr Ser Leu Asp Thr Leu Glu Met Gly Lys 

500 505 510 

Pro Val Cys Lys Ala Ala Leu Gin Arg Glu Val Gly Leu Pro Val Arg 

515 520 525 

Asp Asn Val Pro He He Ala Phe He Gly Arg Leu Asp His Gin Lys 

530 535 540 

Gly Val Asp Leu He Ala Glu Ala Met Pro Trp He Val Ser His Asp 
545 550 555 560 

Val Gin Val Val Met Leu Gly Thr Gly Arg Gin Asp Leu Glu Asn Leu 

565 570 575 

Leu Arg Asn Phe Glu Gly Gin His Arg Asp Lys Val Arg Ala Trp Val 

580 585 590 

Ala Phe Ser Val Lys Met Ala His Arg He Thr Ala Gly Ala Asp He 

595 600 605 

Leu Met Met Pro Ser Arg Phe Glu Pro Cys Gly Leu Asn Gin Leu Tyr 

610 615 620 

Ala Met Met Tyr Gly Thr He Pro Val Val His Ala Val Gly Gly Leu 
625 630 635 640 

Arg Asp Thr Val Thr Gin Phe Asp Pro Phe Asn Glu Ser Gly Leu Gly 

645 650 655 

Trp Thr Phe Asp Arg Ala Glu Ala Gly Lys Leu He His Ala Leu Asn 

660 665 670 

Asn Cys Leu Asn Thr Tyr Trp Asn Tyr Lys Asp Ser Trp Lys Gly Leu 

675 680 685 

Gin Thr Arg Gly Met Met Gin Asp Leu Ser Trp Asp Asn Ala Ala Gin 

690 695 700 

Gin Tyr Glu Asp Val Leu Val Ala Ala Lys Tyr Gin Trp Phe Phe Ser 
705 710 715 720 

He Thr Cys Val Leu He Glu He Tyr Arg Glu Met Met He Met Val 

725 730 735 

Tyr Met Asp His Ser Phe Arg Tyr Ala Ala Ala Cys Lys Met Lys Phe 

740 745 750 

Phe Trp Leu Met Leu Glu His Val Asn Cys Phe Ser Phe Phe Pro Phe 

755 760 765 

Leu Pro Cys Thr Leu Tyr Arg Gly Arg Arg Lys Gin Leu Leu Lys Thr 

770 775 780 

Val Glu Val Cys Val Pro Tyr He Ser Ser Phe Tyr Cys Lys Phe Phe 
785 790 795 800 

Val 
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